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STR, 
A your great Acquire- 


ments in the more ſublime Parts of 
the Mathematics, have advanced you to 
a Station of much more Honour, and leſs 
Toil, than that of a Practical Surveyor ; 
yet, that is ſo far from diſcouraging me, 
that Vour good Intentions for promoting 
uſeful Improvements in general, and the 
Satisfaction you were pleaſed to exprels, 

A 2 when 


DEDICATION. 


when I had the Honour of Your accepting 
| a Catalogue of my Obſervations .. of the 
| Variation of the Compaſs in the Mediter- 

' ranean in particular; thoſe, with other 
communicative Favours, have induced me 


Y to preſume upon Your Acceptance of this 
Dedication of my Sukvering IurROVED 
.8TR, 
3 
Your moſt bumble, 
| —L obliged Servant, _ 
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PREFACE. 


F we judge of the Neceſſity of writing new Books by 
the Number already written upon the ſame Subject. it 
would render it needleſs to publiſh a Book of Sur vcying, 
in a Year that has been ſo productive of new Authors 
and Books of that kind; but when we find ſo large a Part 
of one of our New Treatiſes filled up with a literal Tranſ- 
cript of Mr. Cunss Appendix to Leybourn's Surveying, ſo 
that many, who thought they had got ſomething new, 
found the ſame thing over again verbatim that they had 
before: Such Books ſeem to be calculated to ſerve as an 
Advertiſement to promote the Maker's Inftruments, 
rather than for the Information and Advantage of the 
Public, and rather prompted me to, than deterred me 
from, publiſhing the following Treatiſe. 

I ſhall not enutnerate the Particulars contained in this 
Book, the Title, the Contents, and the Book itſelf, being 
the moſt proper to be conſulted upon that Head, but 
_ preſume there is nothing wanting in it that could have 
been couched in ſo ſmall a Volume, to render it a com- 
plete Manual of Surveying, both in Theory and Practice. 

Indeed, I own, let a Treatiſe be never ſo familiarly 
adapted to the Learner's Capacity, yet Practice and Ex- 
perience is the Life of Improvement; but ſuch ſound 
Notions and Demonſtrations, as are previouſly neceſſary 
to the Theory of any Science, are the beſt Preparative 
to, and the moſt inſeparable Companion of Prattice. 

For this Reaſon, I have introduced this Work with 
ſuch Definitions, Theorems, Problems, Sc. as give 
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Light to the following and chief Part of the Book, the 
Deſign of the whole —— to aſſiſt the Learnet to arrive 
at the Art of being a complete Practical Surveyor. 

And in order to this, I have, (as every public Perſon, 
that aims at Improvements, ought to do) conſulted the 
| beſt Authors; and, where Ihave found Deficiencies, ſup- 

plied them; and, where I found Errors that require 
a Correction, or Caution, not there expreſſed, I hav 
given a Demonſtration of the Truth itſelf, and applie 
H thoſe Demonſtrations to Practice in actual Surveying. 
But though this Book be a complete Treatiſe of Sur- 


veying, both in Theory and Practice, yet the following 
| Abſtract of Practical Surveying, cannot be amiſs. 
County Surveying, eſpecially that of Roads and Rivers, 
has ſome Reſemblance with Practical Navigation, or the 
conducting a Ship upon the vaſt Ocean, ons being a Tra- 
verſe by Sea, and the other Hand, yet with this Difference, 
that in a Traverſe by Sea, we only require, by the Help 
of the various Courſes deſcribed in twenty. four Hours, 
to determine the Point the Ship is in each Day at Noon, 
with reſpe& to Longitude and Latitude, &c. except 
| coming near the Land, or ſome Danger, cauſea more fre- 
quent, or perhaps conſtant Look- out: But, in ſurveying 
Roads, Rivers, &c. and in making Maps or Draughts of 
ſuch Surveys, we are obliged to deſcribe every Winding, 
Curving, or Angle, or whatſoever elſe occurs, as it ap- 
; Pears upon the Spot, and to aScale, bearing r 
| — the ſame Proportion to the Space to be repreſented. 
Beſides, the carefully taking of Diſtances and . 
or. Bearings, where the . are ſtraight, and the 
Ground plain between the Angles, which but rarely 
happens: Yet more frequently Irregularities ogcur, and 
are to be accounted for; as, 

I. When a Road goes winding or curving between 
Station and Station, it is to be accounted for by the Di- 
rections in Page 144. 

II. When Aſcents and Deſcents fall in the Way, as 
is common to the Roads, it is to be reduced to a hori- 
zontal Plane by Chap. VI. Page 145. 


u. Leſt 
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III. Leſt any Error ſhould be contracted in the frequent 
taking of Angles, where you are pbliged to take. Sta- 
tions at ſhort Diſtances, always remark the Courſe be- 
tween every two Stations, by the Compaſs as well as the 
Angle that one ſtationary Line makes with the other. 
IV. Leſt any Error ſhould yet be contracted by the 
Compaſs nat being well touched, or ſome Iron or hy like 
affecting it, Sc. correct the whole, as often as Opportu- 
nity offers and Occaſion requires, as you a are taught to do 
it by an Aſtronomical Obſervation, Chap. XV. Page 249. 

V. If ſome Church, or Gentleman's Sear, &c. appear 
at ſome: Diſtance 3 the Road, take a convenient Op- 
portunity to obſerve what Angle or Line drawn from your 
Station to the ſaid Church, Sc. makes with the Road; 
and when you have gone a competent Diſtance from the 
ſaid Station, ſo as to have altered conſiderably the Poſi- 
tion of the ſaid Church, Houſe, c. obſerve again what 
Angle it makes with the Road; and ſetting down care- 
fully the two Angles, and the Diſtance between your two 
Stations, you may thereby project two Lines, whoſe. In- 
terſection is the Place of the Object obſerved, and gives 
its true Bearing from either Station, and its Diſtance 
from the Road to any Scale that you project from, al · 
though you come not near the Object. «. ; 

VI. When three, four, or more Objects, as 1 . 
Churches, Caſtles, Oc. appear at ſome conſiderable Diſ- 
tance from one Station upon the Road, and there is ano- 
ther upon the Road to be ſeen at a Diſtance from the for- 
mer, and from whence you can ſee alſo all the Objects 
before mentioned, be very careful in allowing for Aſcents 
and Deſcents, and Curving of the Road between the two 
Stations, as before directed, and thereby gain the true 
horizontal Diſtance between them; and you may thereby 
determine the true horizontal Diſtance of each of the 
other from either Station, and from one another, by the 
Rules laid down, Chap. III. Self. 3. Page 125. 

All theſe Helps ought carefully ro be made uſe of, as 
Opportunity offers; for although they do not fave the 
Labour of going ro the ſaid Villages, Churches, c. yet 


where 
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where Roads are crooked and uneven, or attended with 
other Difficulties, they are great Helps towards correct- 


ing the true horizontal Diſtances, according to which 
all Maps ought to be laid down, although che Country 
be irregular. 

But beſides the Survey, and from thence a true Map 
of the Roads, Rivers, Towns, Sc. in their true Form 
and Situation, it would add very much to the Value of 
the Performance, and the Honour of the Performer, to 
keep a curious Journal of all his Perambulations, and 
| therein obſerve what Rarities, Antiquities, or other re- 
markable Things he meets with; alſo of the Product 
of the Country, or the ſeveral Parts of it, and how ma- 
nufactured; together with their inland Trade; and (if 
a maritime Country) of their Exports and Imports ; all 
which will be looked upon as ve entertaining, as 
well, or, to ſome Gentlemen, more than the Map itſelf ; 
bur it is both together that makes a Survey complete. 
This Compendium of the Whole I thought more help- 
ful to the Memory of young Practitioners, than being 
obliged to read the whole Book, or to be at the Pains of 
tumbling it, to find particular Inſtructions, whereby to 
be completed in the Art of PRAcricAL SuRVEVIN q, 
which with a Preſumption that theſe my Labours will 
be inſtrumental . are N to the World © 


8 
8 


A true Lever of Improvements, 


HENRY WILSON. 
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Courteous Reader, 


S the Author of this Treatiſe, intituled, 

Surveying Improved, &c. has already met 
with the Approbation of the Public, as well as the 
Experience of the accompliſhed Surveyor; ſo all 
further Encomiums herein muſt be eſteemed 
needleſs and impertinent; ſeeing the Author's 
Character can receive no Addition by any ſuch 
Embelliſhment : Only I ſhall obſerve, that as this 
Eſſay, in former Impreſſions, has contracted ſeve- 
ral Preſs-errors, particularly in the Table of Loga- 
_ rithms, Sines, Tangents, &c. fo, upon this Edi- 


tion, 
F 


* R E F A C k. 
tion, it has been thought indiſpenſably necdfud, to 


grant it not only due Reviſal and Correction, but 


even alſo, ſuch proper Emendations and Augmen- 
tations, as may render it every way perfect and 
complete, as well as conducive to the public Be- 
nefit and Satisfaction; which is the zealous En- 
deavour of, 


Your Humble Servant, 


2582522 
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of ARITHMETIC. 


I RITHMETIC is the Art of Numberiog, and m 5 
A be ſaid to conſiſt of two Pane aſs nd gy * 
Numbers and Fractions; for by one or bot. 
of theſe, ate all Numbers whatſoever expreſſed. 
Altho' there are many Rules (commonly 10 
called) in ande yet they are all per- 
formed and expreſſed by the fi afl Five, to wit, 
Numeration, Addition, Subtraction, Matriglication and Di 
viſion ; all the reſt, tho” called different Rules, ma more 
perly be ſaid to be "ome or all the abovementioned Rules Alte. 
rently applied. 
Theſe five Rules may again be reduced to three Heads; for 
Multiplication i is the ſame in effect as Addition, but more come 
 pendious ; it increaſing aN PRE Af at one "Os W A 


dition J at many. 


— 


4 4 + 


ae | Th 1 - haha 


— 


931 5 
. = 
L 
T 
1 

f 

i-& 

: 

; 

| 

+" 

lj 

1 

1 

1 

18 

? 

| | 

[ 

[4 


2 WE ARITHMETTC 
Hence Arithmetic, or the whole Art of Numbering, conſiſts 
but of three Parts or Heads. J | 
1. Numeration, or the Art of exprefling any Number in Fi- 
gures, or of knowing the Value of any Number when expreſſed. 
2. To increaſe any Number given by any other Number gi- 
ven; and itis increafed by once the Number given by Addition, 
but increaſed by many Times the ſame by Multiplication. 
3. To diminiſh or leſſen a Number given; and this is done 


at once by Subtraction, but leſſened by many Times the Num- 


ber given by Diviſion. 


* 


— 
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Cay 5 _ 
Of NUMERATION. 
N order more compendiouſly to expreſs any Number, the 
F Ancients invented ten Characters, nine of which are called 


igits, or Figures, and the other is called a Cypher, as below. 


One, two, three, four, five, fix, ſeven, eight, nine, cypher, 
1 3 T VB: i 9 1 


Any one of the Figures ſingle, ſignifies no more than the 


Number ſet over it; as 3 ſignifies Three, 7 ſignifies Seven, &c. 
and o alone ſignifies nothing. | 


But by the various diſpoſing of theſe Figures, or placing more 
or leſs of them in a Row, as the following Rules will direct, all 
Numbers, how great or little ſoever, may be expreſſed. 

In any Number, of how many Figures ſoever it conſiſts, the 
firſt (towards the Right-hand) ſignifies no more than its own 
fimple Value; as 2 two, 5 five, and the like. 

The figure next to that ſignifies ten times its own Value; ſo 
three on the Left-hand of another Figure ſignifies ten times 3, 
viz. thirty. As for Inſtance; let the two Figures ſtand thus, 37, 
the 3 on the Left-hand ſignifies ten times three, that is thirty, 
and the 7 being on the Right-Hand, ſignifies only ſeven, ſo that 
both together ſo placed ſtand for thirty-ſeven ; but if they had 
Rood thus (73) they had ſignified ſeventy-three (vulgarly, three 
ſcore and thirteen. ) Yo | 
In all Rows of Figures, conſiſting of how many ſoever, (be- 
ef the Right-Hand, and reckoning backward toward the 

Left) the ſecond Place is ten times the Value of the firſt ; _ 
HE thir 
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thitd is ten times the Value of the ſecond; the fourth of the 
third, and ſo on through all the Figures; and hence the Places 
are diſtinguiſhed as follows: | ; 


= 


oO Hund. of Mill, 
Hund. of Thou. 


o Tens of Mill. 


v Tens of Thouſ 
vw Thouſands. 
> Hundreds, 


& Millions, 


Begin at the Right, and call that Units; the ſecond Place is 
Tens; the third Ten times Ten, or Hundreds; the fourth Place 
is Ten times Hundreds, that is, Thouſands, &c. to Tens of 
Thouſands, Hundreds of Thouſands, Millions, Tens of Mil- 
lions, Hundreds of Millions, which is the laſt or higheſt Place 
in this Row. _ . „ 2 

The firſt Figure towards the R. ight- hand ſignifies only Three, 
the ſecond ſignifies Thirty; the third Three hundred; the fourth 
Three thouſand; the fifth Thirty Thouſand ; the ſixth Three 
Hundred Thouſand ; &c. So that the whole nine Figures to- 

her, 333.333 333, ſignify, Three hundred and Thirty-three 
illions, Three Hundred and Thirty-three Thouſand, Three 
Hundred and Thirty-three.  _ | : 

For the firſt to the Right-hand ſignifies Three; the firſt Two 
is Thirty-three; the firſt Three is Three Hundred, Thirty-three 
the firſt Four is Three Thouſand, Three Hundred, Thirty-threez 
the firſt five Figures are Thirty-three Thouſand, Three Hundred 

and Thirty- three; and ſo on to the Ninth, as above. | 

But if any Cyphers happen, they are of no Uſe, but only to 
advance the Figures, on the Left-Hand of them, a Place or 
Places higher, according to the Number of Cyphers ; and hence 
a Cypher on the Left-hand of a whole Number adds nothing 
to its Value, becauſe there is no Figure on the Left- hand to be 
advanced by it. | 3 1 

If there be a Cypher on the Right-hand of a Figure, it puts 
that Figure a Place higher than it was without the Cypher, and 
makes its Value ten times as much; thus 4 ſignifies but four; 
but 40 ſignifies forty, becauſe the Cypher on the Right- hand 
puts the four into the Place of Tens. 7 

Thus 400 is Four Hundred, 4000 is Four Thouſand, &c. 
And when a Cypher falls in the Middle of a Number, it is no 
Number of itſelf, and wt Ne the Figures on the 2 
3 2 han 
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hand of it; thus 404 ſignifies Four Hundred and Four, as in 
the following Examples. | OT 


50s Five Hundred and Five. 

550 4 ive _—_— _ an, we of the 

o55 Fifty-five (the r here bei no Uſe.) 
6866 Si Thong _ Six. wh ” 

6600 Six Thouſand Six Hundred. 

6060 Six Thouſand and Sixty. 

7000809 Seven Millions, Eight Hundred and Nine. | 
607000089 Six Hundred and ſeven Millions, and Eighty-nine. 


Although real Numbers in Bufinefs ſeldom amount to above 
nine or ten Figures, yet where they do go higher, as to Millions 
of Millions, and Millions of Millions of Millions, &c. it is beft, 
inftead of confuſing the Memory with the Repetition of the 
Word Millions fo often, to reduce it to one Word; as inſtead of 
Millions of Millions, ſay Billions ; and where the Word ſhould 
be three times repeated, as Millions of Millions of Millions, fay, 
Trillions; and for Millions of Millions of Millions of Millions, 
viz. four Times repeated, ſay, Quadrillions; and fo to Dnin- 
tillions, &c. as in the following Table. | 3 5 


| NUMERATION T 1 


1 Hundreds of . Thouſands of Trilkons. _ 
2 Tens of Thouſands of Trillions. 
3 Thouſands of Trillian. 
4 Hundreds of Trillions, 
5 Tens of Trillons. | 
4 Trillions. | 5 a 
3 Hundreds of Thouſands of Billions, 
2 Tens of Thouſands of Brllions. 
3 Thouſands of Billions. 6 pede 

4 Hundreds of Billions. 
5 Tens of Billions. © 
6 Billions. V 8888 

Hundreds of Thouſands of Millions. 
$ Tens of Thouſands of Millions. 

Thouſands of Millions 
$ Hundreds of Millions, 

Tens of Millions. 

 Miltions. 
5 Hundreds of Thouſands. A 

| Ten 
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4 Tens of Thouſands. 

3 Thouſands. 

2 Hundreds. | | 

1 Tens. | 
990 Wau . | 
Theſe Figures, placed as above, may be read downwards, 


us: 

One Hundred and Twenty-three Thouſand, Four Hundred 
and Fifty-four Trillian, Three Hundred and 1 
Thouſand, Four Hundred and Fifty-ſix Billions, Seven Hundred 
and Eighty-nine Thouſand, Eight Hundred and Seventy-ſix 
Millions, Five Hundred and F orty-three Thouſand, Two Hun- 
dred and Ten. „ 3 | 

But ſuch large Numbers being more for Curioſity than Buſi- 
neſs, I ſhall not enlarge upon them, but confine myſelf to what 
is moſt uſeful for introducing the Learner to the Practice of Sur- 
Deying. 8 * r 5 


— — 
9 


CHAP. IL 
TABLES of REDUCTION. 


ASP HOUGH it is not common with Authors to place 
the Reduction- Table before Addition, yet it is moſt con- 
venient, becauſe it is impoſſible to perform Addition of ſeveral 
Denominations, without knowing how many of one Denomina- 
tion makes, or is contained in another; as how many Inches 
make one Foot, or how many Rood make an Acre, &c. 


Of Sterling or Engliſh Cain. 


4 Farthin Penny 

12 Pence * make one 3 Shilling | 

20 Shillings „ 
Of Long Meaſure. 


3 Barley Corns Inch 
12 Inches Foot 
3 Feet | . | Yard 

2 Yards ; Fathom 
51 Lards or 16x Feet f make one 1 Perch 
40 Perches 0 Furlong 

8 Furlongs Mile 

3 Miles L League. 
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Of Cloth Meaſure, 
4 Nails Quarter 

4 Quarters ;— — Yard 


5 Quarters Ell Engliſh 
3 Quarters J Ell Flemiſh. 
| Of Troy Weight. 
24 Grains 3 © Penay-weight 
20 Penny aig make one , Ounce | 
12 Ounces Pound. 
C Averdupoiſe Weigbt. 
a6 Dees Ounce 
16 2 Pound 
14 Pound ak Stone 
2 Stone N Quarter of a Hundred 
4 Quarters | Hundred Weight 
20 Hundred Tun. ; | 


Note, It is not common to regard Stones in this Weight, but 
Hundreds, Quarters, and Pounds, and then 28 Pounds make 
one Quarter of a Hundred, &c. 


Of Apothecaries Weight. 


24 8 . 8 
cruples ram 
8 "A make one Ounce 
12 Ounces Pound. 


Of Land Meaſure. 3 

40 Perches Rood 

4 Rood make one j Acre 

160 Perches Acre. 

100000 ſquare Links of Gunter's Chain, make one Acre, 
2 


2 Pints Quart 
2 Quarts ; Pottle 
2 Pottles Gallon 
e | Bachel L d Meaſ, 
Pecks | el Land Meaſure 
: Pecks - mow one 4 Buſhel Water Meaſure 
4 Buſhels | | Coomb 
8  Buſhels, or 2 Coombs | Quarter 
4 Quarters Chalder 
5 Quarters : | Tun, or Wey. 


of 
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Rs Liquid Meaſure. | 
2 Pints I Quart 


2 Quarts Pottle 
2 Pottles L Gallon --; 2 
8 Gallons Firkin of Ale, Soap, or Herringsy 
9 Gallons | Firkin of Beer 
2 Firkins . make one 4 Kilderkin 
2 Kilderkins | Barrel 
42 Gallons | Tierce 
63 Gallons | Hogſhead 
2 Hogſheads | Pipe 
2 Pipes 2 Butt. 
60 Seconds N | 
60 Minutes | mes 4 ' 
24 Hours „ 5 Day natur 
7 Days make one 4 Week 
4 Weeks | | Month 
13 Months and a Day } Year: 
e HAP. 1. 


Of ADDITION. 


DDITION teacheth how to bring two or more Num- 
bers or Quantities into one, and to know the Value or 
Sum of the whole. | | | | | 

If you are to add together ſeveral Sums or Numbers of one 
Denomination, as Men, Bricks, or the like; or of the higheft 
of ſeveral Denominations, as Pounds (in Money) Acres of 
Land, &c. ſet down the Numbers one under another, and if 
ſome of the Numbers conſiſt of more Places than others, keep 
the Figures next the Right-Hand one exactly under another, and 
what Number of Figures is in one Sum more than the other, let 
that poſſeſs ſo many Places towards the Left-hand more than 

the other. x 
Then begin at the Right-Hand at the Bottom, and go up- 
wards, adding all the Figures together that are one over another, 
and for every Len carry one to the next Place, and fet down the 


B 4 2 Re- | 
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Remainder, or what is above 10, 20, 30, Cc. under the Sum, 
and proceed ſo through the whole, and you will have the Sum 
total required. | 


* Example 1. A Gentleman has three Bags of Money, as fol- 
JOWS : ö | 
In the firſt Bag 29 Pounds, in the ſecond 65 Pounds, and in 
the third 94 Pounds; how much is in all the three Bags? 
Set them down one under another, and draw a Line, as you 
ee. 13 33 | 
Then begin at the bottom Figure on the Right- 27 
Hand, and go upwards, ſaying, 4 and 5 is 9, and 7 65 
is 16, ſet 6 under the Line under 4, and for the 10 94 
carry one, ſaying, one that I carry and ꝙ is 10, and 6 — 
is 16, and 2 is 18, which being the laſt Figures you 186 
have to add, ſet down 18 under the Line before the 6, 
then you have under the Line 186, which is the Number of 
Porn — in the three Bags. | 


Example 2. A Farmer hath four Fields of Meadow-Ground, 
one of them contains 7 Acres, another 23 Acres, another 47 
Acres, and the fourth 132 Acres; how many Acres do they all 
contain ? 4 PE Ps " 
Set them down as before directed, keeping the Right-Hand 
Figures over one another, and they will ſtand thus: 
hen ſay 2 and 7 is 9, and 3 is 12, and 7 is 19, 
ſet ꝙ under the Line (under that bows of Figures next 
the Right-Hand where it was taken from) and carry 
one, ſaying, 1 and 3 is 4, and 4 is 8, and 2 is 10, ſet 
down © under the Line, and carry 1, then one that 1 
carry and one is 2, ſet down 2 under the 1, then have 
.you under the Line 209, the Number of Acres in all 
the four Fields. | | 
Example 3. A Gentleman hath five Parcels of Bricks: In 
one Parcel there is 9246, and in another Parcel is 5724, in a 
third Parcel is 947, in another Parcel is 792, and in the laft 
Parcel is only gb; how many is there in all the Parcels? 
It is the moſt convenient for the Eye, (tho of no 96 
other Conſequence) to ſet down the leaft Numbers up- 762 
permoſt, which when done, proceed as in the two fore- 947 
going Examples, and you will find the five Parcels a- 5724 
mounted to 16775 Bricks. . - 9246 
But if yay have ſo many Numbers to add, that what 


you have to carry is like to overcharge the Memory, 16775 
N og 
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you may put down a Prick or Dot at every Figure where you 
have 10 or more, and carry the odds up to the next Figure, 
till you get through the whole Row, and then counting your 
Dots carry ſo many to the next Row as you have Dots, and ſo 


ef 


proceed through all the Rows. 
I would add the Figures in the Margin into one Sum. - 
Begin as before and ſay, 4 and 8 is 12, make a Prick or Dot 
at 8 and bear two in Mind, ſaying 2 and 6 is 8 and T; 
8 is 16, make a Dot at 8 and carry the 6, ſaying, 6 78 
and 7 is 13, Dot at 7 and carry three, then ſay 3 and 46 
2 is 5 and 6 is 11, make a Dot at 6 and carry 1, ſay- 82 
ing, 1 and 8 is 9, which being leſs than 10 ſet down g 57* 
at the Bottom under the Line, had, FEY 
Then count the Dots in that Row which you have 98. 
finiſhed, and you firid four of them; which earry to the 66 
next Row, ſaying, 4 and 7 is 11, Dot and carry 1, 58 
then 1 and 5; is 6 and 61s 12, Dot and carry 2, then 74 
2 and q is 11, Dot and carry 1, again 1 and gis 6 — 
and 8 is 14, Dot at 8 and carry 4, ſaying 4 and 4 is 559 
8 and 7 is 15, make a Dot at 7 and ſet 5 under the Line. 
Then count the Dots in that Line, which you find to be ſive; 
therefore ſet 5 alſo under the Line, and the Number 559 is the 


Sum of all the other Numbers. 3 


Addition of ſeveral Denominations. 

Set down all the ſame Denominations under each other: In 
Pounds, Shillings, and Pence, ſet Pounds under Pounds, Shillings 
under Shillings, and Pence under Pence, and begin at the leaſt 
Denomination (Pence)-and add them together, as before direct- 
ed, only inſtead of carrying 1 at every 10, you muſt carry x at 
every ſuch Number as that leſſer Denomination is contained in 
the next greater; as in Pounds, Shillings, and Pence, you muſt 
at every 12 in the Pence carry 1 to the Place of Shillings, becauſe 
12 Pence is one Shilling, alſo at every 20 in the Place of Shil- 
lings you muſt carry one to the Place of Pounds, becauſe 20 
Shillings is one Pound, &c. | 7 a; N 156 

Example. Three Men owe me the following Sums, I defire to 
know how much it is all,” : 

Begin at the Bottom at Pence, and ſay, 10 and 3 is 13, and 
9 is 22, which being 1 Shilling and 10 Pence, ſet 10 under 
Pence and carry one to the Shillings, ſaying, 1 and 18 is 19 and 

| 9 is 
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9 is 28 and 17 is 45, which being 2 Pound 5 Shillings, ſet 
under .Shillings, and carry 2 to = Place G , 5 


; Pounds, ſaying 2 and 4.1s 6 and 2 is 8 and 5 . 


is 13, ſet down 3 and carry 1, then 1 and 8 8 3 
is 9 and 6 is 15 and 3 is 18, which being the g 18 13 
laſt Figure, ſet down 18 before the 3, and then F 
183 Pounds, 5 Shillings, and 10 Pence is the 1g 
Sum of the three Debts required to be known. * 3 

But in this Caſe, as before, if the Sum conſiſts of ſo many 
Articles that it is over- burdenſome to the Memory to remem- 
ber what you have to carry to the next Denomination, you may 
make Dots as you go along, as before directed. Ee © 0 


oo Example. A Farmer had 7 Fields, containing the ſeveral Num- 
bers of Acres, Roods, and R as follows, tis defired to know 
how much they all contain. | 


Note, You may ſee in the Table of Reduction beforegoing, 
that 40 Perches make one Rood, and 4 Rood make 1 Acre. 


Begin at the Bottom of the leaſt Denomination, ſaying, 10 
and 15 is 25 and 37 is 62, which being 1 . 
Rood and 22 Perches, make a Dot at 37 and R. F. 
proceed, ſaying, 22 and 29 is 51, viz. 1 Rood 3 27 
and 11 Perches, make a Dot at 29 and carry 
11, ſaying, 11 and 6 is 17 and 20 is 37 and 
27 is 64, viz. 1 Rood and 24 Perches, make 
a Dot at 27 and ſet down 24 under the Line. 

Then counting your Dots, you find three, 
viz. 3 Rood, which carry to the Place of 


S f O Gp wu 
20 & 
(FR) 
SI 


Roods, ſaying, 3 and 3is 6, viz. 1 Acre and — — 


2 Rood; make a Dot at the loweſt 3 and 42 x 24 
carry 2, ſaying, 2 and 3 is 5, that is, one 

Acre and one Rood, make a Dot at 3 and carry 1, faying, 1 
and 1 is 2 and 2 is 4, to wit, 4 Rood or one Acre; make a Dot at 
2, and having nothing to carry, begin at the next 2, ſaying, 2 
and 3 is 5, make a Dot at 3 and ſet 1 under the Line. 

Then counting the Dots under Roods you find 4, therefore 
ſay 4 and 8 is 12 and 2 is 14 and 4 is 18andg is 27 and 8 is 35 
and 2 is 37 and 5; is 42, ſet down 42 under the Column of Acres, 
and then you have the Content or Quantity of all the 7 Fields, 
uiz, 42 Acres 1 Rood and 24 Perches, | 


It will be needleſs to enumerate Queſtions in Addition, the 
Method of Working being the ſame in all, if you do but take 
Care to conſider how many of one Denomination make one of 
8 3711 ee | another 


, 


the greater and to tell what remains. 


I again for it when you come to that Figure, &c. 
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another Denomination, and in this the Reduction Tables pre- 
fixed will fully inſtruct you. ys "2002 


* T — — 


. HA IN 
Of SUBTRACTION. 


CUBTRACTION teacheth. how to find the Difference be- 
O tween any two Numbers, or to take the leſſer Number from 
This may alſo be diſtinguiſhed into two forts ; of one Deno- 

mination, or of many. r $414) | * 
To ſubtract a leſſer Number from a greater of one Denomina- 


tion, place the leſſer under the greater ſo as (whether they con- 
ſiſt of an equal Number of Figures or no it matters not, but) 


that the firſt figure towards the Right-Hand in one Number 
may be juſt under the firſt Figure to the Right-Hand in the other, 
and then ſubtract the Figures one by one, the undermoſt from 
the uppermoſt, and ſet down the Remainder, which expreſſed 
according to the Rules of Numeration, gives the Number that 
remains. 7 


Example. A General had an Army of 456 32 Soldiers, and 
having drawn off 2131, I deſire to know how many remained. 
Set the Numbers one under the other, as above directed, and 


draw a Line under them as in the Margin. 


Then beginning at the Right-Hand ſay 1 from 2 and there 
remains 1, ſet that 1 that remains under the Line, 
and proceed, ſaying, 3 from 3 and there remains no= 45632 
thing, ſet down o under 3, then x from 6 and 5 re- 2131 
mains, ſet f under 1, then 2 from 5 and there remains —— 
, ſet 3 under 2, and laſtly, as there is no Figure un- 43501 
er the 4, take nothing from 4 and there remains 4, - 
ſo that there were 43501 Men left. 
But if (as it frequently happens) ſome or all of the loweſt 


Figures be greater than its correſpondent Figure from whence 


it ſhould be taken, except the firſt Figure on the Left-Hand, 


which muſt be leſs than the upper Line; in this Caſe you muſt 


borrow 10 of the next Figure towards the Left-Hand, and pay 


Example. 


j 
| 
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Example. Suppoſe out of the aforeſaid Army of 456 32 Men 


there were 9999 to be drawn, how many would be left 
Place them as before directed, and begin at the Right-Hand, 
ſaying, 9 from 2 I cannot, but (borrowing 10) 9 from 12 and 
remains. 3, which 3 ſet under the firſt g towards. : 
the Right-Hand ; then proceed, ſayings I that I bor- 45632 
rowed and ꝙ is 10, but 10 from 3 1 cannot, therefore 9999 
(again borrowing 10) I ſay 10 from 13 there remains 3, 
which ſet down in the ſecond Place from the Right- 35633 
Hand; then 1 that I borrowed and q is 10 from 61 
cannot, but (borrowing 10) 10 from 16 there remains 6 ; again, 
1 that T borrowed and ꝙ is 10 from 5 J cannot, but 10 from 15 
and there remains 5 ; and laftly, there being no figure under 4, 
I fay, 1 that I borrowed from 4 and there remains 3, ſo that 
the Remainder of the Men is 35633. 5 | 
The Reaſon of paying but x when we borrow 10, is becauſe 
it is paid in a Place higher, where every figure has 10 times the 
Value of what they had in the Place where it was borrowed ; 


. thus, if 1 borrow 10 in the Place of Hundreds, paying 1 in the 
Place of Thouſands is equal to it, for 1 time 1000 is equal to 


10 times 100. | | | 

The Proof of Subtraction is by Addition; for if you add the 
leſſer Number and the Remainder together, if their Sum be 
equal to the greater Number, the Operation is right, otherwiſe 
not. | : 
In the laſt Queſtion add the leſſer Number 9999 to 45632 
the Remainder 35633, by the common Rules given- 9999 


in Addition; and becauſe the Sum is 45632, equal 


to the uppermoſt and greater Number, we are ſure the 35633 
Work is right. e 


8 ubtraction of ſeveral Denominations. 
Here, whether your Queſtion be in Pounds, Shillings, and 


Pence, or in Acres, Roods, -and Perches, or whatever elfe, 
place every Denomination in the leſſer Number under the ſame 


Denomination in the greater, 2s Pence under Pence, Pounds 


under Pounds, Perches under Perches, &c. and then proceed to 


take the leſſer Number out of the greater of the ſame Denomina- 


tion, and ſet the Remainder under the Line drawn below for that 


4 


Ex ample. 


-,b» 

a 5 5 

"= a ; 

x 3 « * * 1 
1 E-F-16 
.- , 4 


Example, 

; | hi: 
Received - - - - - - 96:15:8 
Paid out of it - - -' 34: 11: 3 
Left behind - - 62: 4 
Proof - - - - - - - 96: 15 


Place the two Sums as you ſee in the uppermoſt Lines, and 
beginning at Pence, ſay, 3 from 8 and there remains 5, which 
ſet down under the Line under Pence, and proceed to Shillings, 
ſaying, 11 from 15 there reſts 4, which ſet under Shillings, and 

then come to Pounds, ſaying, 4 from 6 and there remains 2, 

which ſet under 4; then 3 from q, there remains 6, which hav- 

9 down as you ſec, there is left 62 Pounds, 4 Shillings, and 

ENCE. 5 {a 70: I 

: For Proof add the Remainder 62 Pounds 4 Shillings and 8 

Pence, to the leſſer Number 34 Pounds 11 Shillings 3 Pence, 

and the Sum being 96 Pounds 15 Shillings and 8 Pence, agree- 

ing with the uppermoſt Number, proves the Work to be right. 
But as in Subtraction of one Denomination, ſo here, when the 
loweſt Figures are bigger than their correſpondent uppermoſt 

Figures, you muſt borrow 1 from the next denomination; as, 

if you are in Pence, you muſt borrow 12, becauſe 12 Pence is 

a Shilling, and pay 1 for it in the Place of Shillings; or in 

Shillings, you muſt borrow 20, and pay 1 in the Place of 
Pounds, &c. | 


WT” _ "I; — * 


. 1 J. So d. 
Example. If I borrow 100 Pounds, and pay again 76 : 13 : 5, 
how mubh $436, payÞ. „ WR A 
Place them as in the Margin. L. $68 
Begin at Pence, and ſay, 5 from o I can- 100: o: o 
not, but I borrow 12 Pence, (which makes 1 76: 13: 5 
Shilling) then 5 from 12 there remains 73 and —————— 
ſo I proceed to Shillings, ſaying, 1 that I bor= 23: 6: 7 
rowed and 13 is 14, but 14 from o I cannot," _ 
but I borrow 20 Shillings (one Pound) ſaying, 14 from 20 there 
remains 6, which put under'the Line in the Place of Shillings, 
and proceed to Pounds; ſaying, i that I Borrowed and 6 is 7 
from o I cannot, but 7 from 10 there reſts 3, which place un- 
| der 6, and then ſay, 1 that I borrowed and 7 is 8 from ro (the 
fo two laſt Figures of the uppermoſt Sum) there remains 2, HENS 
1+ 4 3 F 5 ing 


eee mt 
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being ſet before the 3, makes the Remainder in all 23 Pounds, 
6 Shillings, 7 Pence. 

The Proof is the ſame as the former. 


Example 2. There is a certain Manor containing juſt 800 
Acres, and it is agreed to ſet off from it 327 Acres, 2 Roods, 
and 33 Perches; how much will the other Part contain after 
that is ſet off? | 

To ſolve this, you muſt mind in Perches, to borrow 40, be- 
cauſe 40 Perches make a Rood, and in Roods to borrow 4, be- 
cauſe 4 Roods make an Acre, and then the Work will ſtand 
thus with its Proof. | N 


Acres, Roads. Perches, Begin at Perches, 33 from oo I 
800 : oo: oo cannot, (but borrewing 40) 33 from 
327: 2: 33 40 there remains 7, then 1 that [I 

— — borrowed and 2 is 3 from o cannot, 
7 but borrowing 4, 3 from 4 there re- 

— — mains 1; again, 1 that I borrow and 
800 : © : o 71s 8 from 10 there reſts 2, and 1 

| that I borrowed and 2 is 3 from 10 

there reſts 7; and laſtly, 1 that I borrowed and 3 is 4 from 8 

there remains 4 : So that there remains 472 Acres, 1 Rood, 7 

Perches, out of 800 Acres, after 327 Acres, 2 Roods and 33 

Perches has been taken off. | | 


= CHAP. T 
Of MULTIPLICATION. 


ULTIPLICATION, as I hinted before, ſerves inſtead 
of many Additions, and ſhews at one Operation, how- 
much any Number amounts to when it is any Number of 
Times repeated. 
The Operation is compoſed of three Numbers, viz. the 
Multiplicand, or Number to be multiplied ; the Multiplier, or 
Number to multiply by; and the Product or Number produced 
by the Multiplication ; as if I ſay 3 times 4 is 12, here 4 is the 
Multiplicand, 3 the Multiplier, and 12 the Product. 
The Multiplicand and Multiplier are always given, and the 
Product is thereby required to be found. 
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It is moſt proper to make the greater of the two given Num- 


13 


bers the Multiplicand; nevertheleſs, whichſoever be made Mul- 


tiplicand, it amounts to the ſam 


be the ſame. 


In order to the more expeditiouſly performing Multiplication, 


it is neceſſary that the Subſtance of the following Table be got 


by heart. 


e in effect, and the Product will 


MuLTIPLICATION TAB L E. 


_ 


G GG 


times 
times 
times 
times 
times 


© O O 


GO OO 
q. 
8 


O 


| 


2 ligen 2 I 
2 times 3 
2 times 4 is 
„ 
2 times 6 is 
2 times 7 1s 
2 ˖ 1 » 
2 times 9 is 
3 times 3 is 
3 times 4 is 
3 times 5 18 
3 times 6 is 
3 times 7 is 
3 times is 
3 times 9 is 
4 times 4 It 
4 times 5 is 
4 times 6 is 
4 times 7 is 
4 times 8 is 
4 times 9 is 


7 times 
7 times 
7 times 


0 - 0" 


8 times 
8 times 


© &© 


** 


9 times 


The Multiplication Table is compoſed in ſuch a plain Me- 


thod, that it admits of no Explanation, it being expreſſed in 
Words that 3 times 4 is 12, and 6 times 8 is 48, Se. 
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Let it be required to multiply 368 by 7, ſet them down as in 
the Margin (the leaſt Number under the greateſt) and 
368 ſay (as you learn in the Multiplication Table) 7 times 
7 8 is 56, ſet down 6 and carry 5; then 7 times 6 is 
— 432, and; that I carry is 47, ſet down 7 and carry 4 ; 
2576 then 7 times 3 is 21, and 4 | carry is 25, ſet down the 
25, and the Figures as they then ſtand make 2576, 

the Product of 368 multiplied by 7. 


But if you multiply by more Figures than one, you generally 
multiply — one Figure at a ee at tne Figure next 
the Right-Hand, and ſet the Product down as in the Example 
above; and then proceed to the ſecond Figure of the Multiplier, 
and ſet the Product that comes of it, under the Product that 
comes of the firſt, only one Place more towards the Left-Hand; 
and continually follow this Method, how many Figures ſoever 
you multiply by; and then adding the ſeveral Products _ 
1 they ſtand, the Sum is the Product of the whole Multipli- 
on. : 


Note, The Reaſon of ſetting every Product a Place higher toward 
the Left- Hand is becauſe every Figure is eftentimes the Va- 
lue that the ſame Figure would have been, if landing one 
Place lower, or towards tht Right- Hand, as the Product of 
any Number multiplied by 30, is ten times as much as the 
Product of the ſame Number multiplied by 3. - 


| Multiply 3581 by 27. 

Place them as in the Margin, and firſt multiply 3581 by 7, as 
in the foregoing Example is directed, and place the 
3581 Product 25067 under the Line. Then ſay, twice 1 
27 is 2, which ſer (not under 7 but) under 6, and twice 
— 8 is 16, ſet down 6 and carry 1, and fo proceed; and 
25067 having found the Product of the latter Figure (7162) 
7162 add them together, ſaying, 7 is 7, 6 and 2 is 8, and 
ſo proceed as in common Addition, you have 96687, 

96687 which is the Product of 3581 multiplied by 27. 


If you multiply by any greater Number of Figures, the Rule 
is the ſame, always obſerving to place the firſt Figure of each 
Product a Place higher towards the Left-Hand ; and all the reſt 
ſucceſſively, as in the adjoining Example, which I ſhall only put 
down the Anſwer to, becauſe the Method of Working is tae 
fame as above. | 


7 | Bu 
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But in ſome Caſes of multiplying by 
two Figures, ſome Labour may be ſav- 3 


135798642 
2589 


ed by help of the following Table being 1222187778 
ot by Heart, and is of great Uſe in re- 1086389136 
ucing- Feet into Inches, or Shillings 678993210 
| all ſhew when I come 271597284 


into Pence; as I ſh 
to Reduction. 


185 351582684138 
As the former Table of Multi- 
plication reaches to fo times 10, fo 
this runs as high as 12 times 12; as 
for Inſtance, ALT. 2 
If I defire to know how much is 
7 times 11, find x1 at the Top of 
the Table, and under it againſt 7, 
you have 77, and fo of the reſt. 


Multiply 2785 by 12. 


Set them down as before taught, 
only inſtead of ſaying, 2 times 5 is 


1᷑0ð0, &c. ſay, 12 times 5 


12 120 


is 60, ſet down o and 2785 
carry 6; then 12 times 8 12 
is 96, and 61 carried is ——— 
102, ſet down 2 and car- 33420 
ry10; then 12 times 7 is | 
84, and 10T carry, is 94, ſet down 
4 and carry 9; then 12 times 2 is 
24, and 9 I carry is 33, which ſer 
down, and then. you have 33420 
for the Product of 2785, multiplied 
by 12. | - 


Any Number multiplied by 11, may be done yet a nearer 
: as ſuppoſe I would multiply 2785 by 11, firſt by the 
common Way the Work would ſtand as below. 3 


2785 
11 


—— ——g — 


2785 
2788 
635 

O 
7 G But 


— 


— — — 5 
. — 
— — 2 — * 1 
— — — — —-—-— 
* 


5 — 
— 
—— — 


— — — 
_— — 
— — — — —— _ * 
— 2 - 
4 
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But becauſe the Figures in 11 are both Figures of x, which 
neither multiphes nor divides, and therefore does but 


2785 produce the Multiplicand twice over, as in the Que- 
2705 ſtien above, you may as well ſet only the Multipli- 


06 cand down twice (one in a Place higher than the other) 
30233 and add them together as in common Multiplication, 
and the abovementioned Queſtion wilt ſtand as in the Margin, 


Contractions in Multiplication. 


1. If you have a Number given to multiply by 10, 100, 1000, 
or any Number, conſiſting of x and Cyphers, you need but add 
ſo many Cyphers to the Multiplicand, as in the Multiplier, 
* that rok be the = 

Example. 4 multiplied by 1000 is 5324000. 

12 IT auy —.— be to be S 8 umber that hath 
Cyphers at the latter end of it, multiply by the Figures in the 
Multiplier as in common Multiplication, as if thete were no, 
Cyphers, and then add as many Cyphers to the Product as are 
in the Multiplier, and that ſhalt be the true Product, 

Example. uliply 2785 by 1260, firſt multiply 2785 by 12, 
as before taught, the Product is 33420, to which annex the two, 
Cyphers, it makes 3342000 for the Product required. 

3. If there be Cyphers at the latter-end of both Multiphicand 
and Multiplier, rejeR all the Cyphers in both, and work with 
the Figures; only to the latter-end of the Product fo found, an- 
nex a Number ol Cyphers equal to all the Cyphers in;both Mul- 
e Multiplier, and that ſhall make the true Product 
required. 

3327 To multiply 338 100 by 27000, the Product will; 
be 9668700000. | = ED 

4. If there be a Cypher in any middle Place of the Multiplier, 

ou need not ſet a Row of Cyphers down for it, but place the: 
Product of the next Figure two Places more towards the Left- 
Hand; or if there be two Cyphers, three Places, &c, And thus. 
3581 multiplied by 207, will ſtand thus: | | 
T7 ". * 
207 


25067 
7162 


"4 1267 


— 


But: 


2 „ p 
n ** 
3 3 3 
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t A | But to multiply 3581 by 2007, it will ſtand as follows : 

- = 3581 | 

_—_— 2007 

) BY — 

* 25067 
7162 : 
7187067 


-+ And ſo for a greater Number of Cyphers, whether they fall all 
7 x together or not. | 


/ * 


TP | | FOR 8 2 W 1 3 

h, B CRAFT. 

je „ 

8 | IVISION teacheth to find how often a leſſer Number 

25 may be taken out of, or ſubtracted from a greater, and 

/O; what remains, and conſequently, performs. at one Operation' 
what Subtraction does at many, Es, | 

id; An Operation in Diviſion conſiſts of four Numbers, the Divi- 

th, dend, the Diviſor, the Quotient, and the Remainder, 

. The Dividend is always the biggeſt Number of the three, and 

1 is the Number to be divided. 8 | 

& þ The Diviſor is the Number by which the Dividend is to be 
divided. „ 

my The Quotient is the Number of times in which the Diviſor is 
contained in the D.vidend; and ID ; 

wy The Remainder is the odd Number left after the Diviſor hath 

hne been taken out of the Dividend as often as poſſible; as for In- 

't= ftance, If it is aſked how often T can have 3 in 14, the Anſwer 

us will be 4 times and 2 remaining; here 14 is the Dividend, 3 the 


Diviſor, 4 is the Quotient, and 2 is the Remainder required. 
Mulkiglication and Diviſion mutually unravel each other ; for 
when two Numbers have been multiplied together, and a Pro- 
duct found, divide the Product by the Multiplicand, and ir ſhall 
bring for a Quotient the Multiplier; or divide the Product by the 
Multiplier, and the Quotient ſhall be the Multiplican4. | 
Again, when a greater Number hath been divided by a leſs, 
and a Quotient and Remainder found, if you again multiply the 
ut: Quotient by the Diviſor Few taking in carefully the F 9 
2 


20 Of ARITHMETIC. 


of the Quotient, or adding the Remainder, if any be, to the 
Product) it ſhall again unravel the Diviſion and produce the firſt 
Dividend. | | 

Hence the beſt way of proving either Diviſion or Multiplica- 
tion, is to make them reciprocally (by unraveling) prove each 
other, of which I ſhall give ſome inſtances at the Concluſion of 
this Chapter. 1 | 

There are ſeveral Methods of working Diviſion ; I ſhall in- 
ſtance in one of the moſt uſeful and plain of them, and that 
which may te done with the feweſt Figures, or with the leaſt 
Trouble, and may be proved by common Addition; and firſt 
to divide by one Figure. | 

It is required to know how often I can have 5 in 793, and 
how much (if any thing) remains. | | 

7 Set down the Dividend, and on the Left- Hand 

) #(3 g Of it the Diviſor, having room alſo on the Right- 

S)7ga(158 hand for the Quotient, as you ſee. 


550 Then, beginning at the Left-Hand, ſay, how 
J* oft 5 (the Diviſor) in (the firſt Figure of the Di- 
793 vidend) 7, which can be but once, ſet 1 in the 


Quotient, and ſay, once 5 is 5, which ſet under 7, and ſay, 5 
from 7 there remains 2, which ſet over 7 and cancel the 7. 
Then ſay, how oft 5 (the Diviſor) hu 29 (the 2 that ſtands 
over the 7, and , the ſecond Figure in the Dividend) which 
you may have 5 times and no more; ſet 5 in the Quotient, and 
by that 5 multiply the Diviſor (5) ſaying, 5 times 5 is 25, which 
ſet down ſo, as that the 25 may ſtand under the 29, Units under 
Units, and Tens under Tens; then ſay 25 from 29 there re- 
mains 4, which ſet over the q, and cancel the 2 and the q. 
Then the laſt Figure in the Dividend 3, in the Units Place, 
and 4 (over the 9) in the Tens Place make 43, ſay, how oft 5 
in 43, anſwer 8 times, put 8 in the Quotient, and fay, 8 times 
5 is 40, ſet that under the Dividend, and under the 43, then as be- 
ore directed, and ſay, 40 from 43 there remains 3, which ſet 
over the laſt Figure in the Dividend, and cancel the 43, then 
is 158 the Quotient, and 3 the Remainder ſought. | 
For the Proof of this Diviſion, add together all the Figures 
that are below the Dividend, (taking in none above but the Re- 
mainder 3) in the Order as they ſtand, ſaying, o and p is 3, and 
5 and 4 is q, alſo 2 and 5 is 7; ſet them below the Line, as in 


common Addition, and if the Work is right, the ſum will be 
the ſame as the Dividend, (as is here) or if it is not the ſame as 
the Dividend, the Work is falſe. 55 


For the Figures below the Dividend are the ſeveral products 
of the Diviſor and Quotient multiplied together, and I _ — 
| erve 
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| ſerved before, that the Quotient multiplied by the Diviſor (tak- 
ing in the Remainder) will produce the Dividend, therefore, Qc. 

ut they that do not regard this Way of proving Diviſion, 
may do the ſame Queſtion with few Figures, yet much in the 
ſame Form, thus: 
Place the Dividend, Diviſor, and Place for the Quotient as 
before, and ſay, how oft 5 in 7, which being once, let 1 in the 
Quotient, and ſay, once 5 is 5, from 7 there re- | 
mains 2, ſet 2 over 7, and cancel the 7; then q, 43: 
the ſecond Figure in the Dividend, in the Units 5)7gz(158 
Place, and 2 (over the 7, in the Tens Place) 
make 29, ſay, how oft 5 in 29, which is 5 times, and 4 re- 
mains, ſet 5 in the Quotient, and 4 over 9g, and cancel the 2 
and 9; then 4 (over the 9) in the Tens Place, and 3 (the laſt 
Figure in the Dividend) in the Units Place, make 43, ſay, bow 
oft 5 in 43, which is $ times, ſet 8 in the Quotient, and ſay, 
8 times 5 is 40, from 43 and there remains 3, which ſet over 
the laſt Figure in the Dividend, then is the Quotient 158, and 
the Remainder 3, as before. | 
I defire to know how oft I can have 72 in 57289. | 

Place the Dividend, &c., as before, and ſay, how oft 7 (the 
firſt Figure of the Diviſor) in 5 (the firſt figure of the Quotient) 
but becauſe it cannot be, take in one Figure more, and ſay, 
how oft 7 in 57, which may be 8 times, becauſe 8 times 7 is 
but 56, which taken from 57 there would remain 1, but then 
8 times 2 is 16, but 1 that remained before, and 2 (the third 
Figure in the Dividend) taken as they ſtand, make but 12, be- 
cauſe we cannot take 16 from 12, we muft put 1 leſs in the 
Quotient, and inſtead of 8 put 7 in the Quotient. 

Note, When we divide by more Figures than one, we muſt previ- 
ouſly . whether the reſt of the Figures of the Diviſor (as 
well as the firſt) will bear the Figures we prepoſe to put in the 
Quotient, before we ſet it down, . 


Becauſe I could not have the two Figures of the Diviſor 72 


in the firſt two Figures of the Dividend I muſt make uſe of 
; the firſt three Fe of the Bie 5 | ; 

1 in the firſt Operation, and then beginning 444 

the Work at the Right-Hand, and multi- 88809 

- ply 2 (the laſt Figure of the Diviſor) by 7, 72 fg 795 
= (the Quotient) ſaying, 7 times 2 is 14 from ; ; 


2 (the third Figure in the Quotient) I cannot, I borrow 20 and 
lay, 14 from 22 there remains 8, which ſet over 2, and ſay 
7 times 7 is 49, and 2 I borrowed is 51, from 57, there re- 

C 3 | gn 
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mains 6, which ſet over 7, and cancelling the 572, the firſt 
Operation is done, = | 264 
Then you muſt take in another Figure of the Dividend, which 
is 8, which with 68 above, and taken in order as they ſtand, 
make 688, then (ay, how oft 7 in 68, which ſuppoſe ꝙ times, 
but before you ſet it down in the Quotient, conſider ꝙ times 7 is 
63, from 68 there remains 5, and ꝙ times 2 is 18, which, buy 
cauſe I can have from 50, I place 9g in the Quotient, and ſay, 
times 2 is 18 from 8 J cannot, but (borrowing 10) 18 from 18 
there remains nothing, ſet © over 8, and cancel the 8, then 
times 7 is 63, and one that I borrowed is 64, from 68, and there 
remains 4, which ſet over the 8, then the Figures you have to 
work with are 409, ſay, how oft 7 in 40, which is 5 times, ſay, 
5 times 2 is 10, from 9 I cannot, but 10 from 19 there remains 
9, which ſet over 9 (the laſt o ona in the Quotient) and then 
5 times 7 is 35, and one that 1 borrowed is 36, from 40 there 
remains 4, which ſet over © (the laſt Figure of 40) and the 
75 is anſwered, the Quotient is 795, and the Remain- 
er 49. | | 5 
Note, The Reaſon of cancelling the Figures, is to prevent making 
aſe of one twice over, or puzzling the Memory to know which 
have been made uſe of. | 


There is another Method of Diviſion much eafier to the Me- 
mory, but requires more Room and Figures for the Operation ; 
I thought fit to inſert it, becauſe ſome People do not fancy 
ſcratched Diviſion, as they call it. 
. We will inſtance in the foregoing Queſtion of dividing 57289 

72. f 
Place the Dividend, c. as in the foregoing Example; and 
as before, becauſe you cannot have 7 in 5, ſay, how oft 7 in 57, 

)57289( which with the Conſiderations before men- 

72157390795 tioned, you will find to be 7 times, put 7 


504 in the Quotient, and ſay, 7 times 2 is 14, 
688 therefore (becauſe in the firſt Operation you 
648 uſe the firſt three Figures of the Dividend) 


ſet 4 under (the third Figure of the Divi- 
dend) 2, and carry 1, ſaying, 7 times 7 is 


49 49, and 1 I carry is 550, which ſet under 
Joy 57, and then by the common Rules of Sub- 
| traction, take 504 from 572, there remains 

49 68, to which bring down the fourth Figure 


in the Dividend, which is 8, and it ſtands as you ſee (688). | 
Then ſay, how oft 7 in 68, which you have ꝙ times, place q 
in the Quotient, and ſay, 9 times 2 is 18, ſet down 8 under 4 
5 5 an 
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and 9 times 7 is 63, and 1 is 64, which ſet down as you ſee, 
and ſubtracting 648 from 688, there remains 40, which ſet be- 
Jow, and bring down g (the laſt Figure in the Dividend) it makes 
409, in which proceeding as in the other Operations you find in 
the Quotient 795 and 49 remaining. | ü ; 

The beſt Proof of Diviſion is by Multiplication, for if you 
multiply the Diviſor and the Quotient together, and to the Pro- 
duct add the Remainder (if any be) that Sum ſhall be the ſame 
with the Dividend, if the Work be right. 

Example in the foregoing Queſtion. 
The Quotient is B „ 795 
To be multiplied by the Diviſor = - - 72 


—_ 


1590 
33035 
The Product r 57240 
To which add the Remainder - - - - 49 
| The Sum is - = =- $5728 
Which being equal to the Dividend, proves the Diviſion to 
be right. | 8 


Contractions in Diviſon. 

1. If a Number is to be divided by a Number conſiſting of 1 
and any Number of Cyphers annexed, cut off as many Places 
from the Dividend, towards the Right-Hand, as there are Cy- 
phers annexed to the Diviſor, and the Figures left in. the Divi- 
dend is the Quotient, and thoſe cut off are the Remainder. | 

Example. Divide 5738 by 100, the Quotient is 57, and the 
Remainder 38; or if it was to be divided by 10, the Quotient is 
573, and 8 remains, &c. | 

2. If any Number is to be divided by any Number of one or 
more Figures with Cyphers annexed, reje& the Cyphers, and 
cut off from the Right-Hand of the Dividend as many Places 
(whether Figures or Cyphers it matters not) and work, as in 
common Diviſion, the Quotient ſo found is the true Quotient, 
and _ Remainder, with the Figures cut off, is the true Re- 
mainder, 


Divide 3748 by 240, the Quotient is 15, 2410) 3748015 


and the Remainder, 14 (with the. 8 that was 134 
cut off annexed to it on the Right-Hand) is 14.8 


148. 85 & $5 | 
5 C4 | _ CHAP 
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CHAP. VII. 
Of REDUCTION. 


EDUCTION is bringing the ſame thing into a Diffe- 
rent Denomination, as Pounds into Shillings or Pence, 
Acres into Roods or Perches; or the contrary, Perches into 
Acres, &c. and it is of two Kinds, viz. to bring a greater De- 
nomination into a leſſer, as Shillings into Pence, and is perform- 
ed by Multiplication. 1 
Ihe other to bring a leſſer Denomination into a greater, as 
Pence into Shillings, &c. and is done by Diviſion, 


Reduction Deſcending. 
Duet. 1. In 1728 Shillings, how many Pence? 

Becauſe 12 Pence make one Shilling, multipty 1728 by 12, and 
if you work by the Direction given in Chap. V. to- 
1728 wards the Concluſion (where you are taught to mul. 
12 tiply by both the Figures at once) the Work will ſtand 
-— 3s in the Margin, and the Anſwer then is 207 36 Pence 

20736 in 1728 Shillings. | 


Dueft. 2. In 1728 Pounds, how many Shillings ? 
1728 We are to conſider that in one Pound there is 20 
20 Shillings, therefore multiply 1728 by 20, and the Pro- 
——- duct 34560 is the Number of Shillings in 1728 Pounds 


34560 required. 


Dueſt. 3. In 49632 Acres, how many Perches ? 


You ſee in the Reduction Tables, at the Beginning of the 
Book, that 160 Perches is one Acre, therefore multiply by 160, 
and you have the Anſwer, 7941120, the Anſwer to the Queſtion. 

49632 

160 

2977920 
o 49032 


7941120 


Al. 


YU % JOY _ Walks 


o 
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Quest. 4. In 3694 Rood how many Perches ? 


: 3094 
Perches ina Rood 40 


1477 ⁰ 
Anſwer. 147760 Perches in 3694 Rood. 
Queſi. 5. In 426 Acres how many Square Links? 


You ſee by the Reduction Table, that 100000 Links make 
an Acre, therefore by the firſt Contraction in Multiplication (by 
adding five Cyphers to the Number of Acres) you have 42600000 
the Number of Square Links in 426 Acres. 
Theſe are ſufficient for Examples of this Kind. 


Reduction Aſcending. 
I ſhall next come to that Kind of Reduction which changeth 


from a leſſer Denomination to a greater, and is performed by Di- 


viſion, and ſhall make uſe of the laſt five Queſtions to ſhew how 
one proves the other. | 


Oueſt. 1. In 20736 Pence, how many Shillings ? 


This Part of Reduction, requiring to bring a leſs Denomina- 
tion into a greater, is conſequently to be performed by Diviſion : 


Conſider the Number of Pence in 12)20736(r728 
one Shilling, which is 12; therefore 22 
divide 20736 by 12, the Quotient is 2 
1728, the Number of Shillings in 9 
20736 Pence. | 


Dueft. 2. In 34560 Shillings, how many Pounds ? 


Divide 34560 by 20 (the Shil- 219) 3456l0(1728 
lings in one Pound) and the Quo- 1 
tient is 1728, the Number of Pounds v3 6 
required, | : 
O0 


Note, This en having a Cypher in the laſt Place of the Di- 
viſor, the Work is ſhortened by the Directions given for Con- 
traction in Diviſion, Page 23. | | 

Queſt, 


W my 
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main) of any Number of Perches propoſed. 


Roods and Perches ? £ 
Divide 2535 by 40 (the Perches 


Divide 63 by 4 (the Roods in an 


Number of Acres, and the Remain- 3 
der 3 is odd Roods; fo that the 


Perches, as above, the Perches be- Anſ. 15 : 
ing to be brought into Roods by di- 
viding by 40, as in the following Example. 


Divide 147760 by 40, and the 27 
Quotient 3694 is the Number of 37 
Roods, and nothing remains. | 16 


Dueft. 3. In 7941120 Perches, how many Acres? 


The. Number of Perches in an + 
Acre is 160, as you ſee by the 1610)794112[o{49632 
Reduction Tables at the Beginning 154. 
of this Book. Therefore divide the gone 
Number of Perches propoſed, viz. IX 
7941120 by 160 (the Perches in a 3 
ſquare Acre) the Quotient 49632 is PF ; 
the Number of Acres required. wing : 


But if you have any Number of Perches given, and you would 
know how many Acres, and alſo how many odd Roods and 
Perches it contains, it is beſt to divide it by 40, and then the 
Quotient is Roods, and the Remainder is odd Perches; and the 
Roods ſo found divided by 4 (becauſe 4 Roods is an Acre) the 
Quotient is the Acres, and the Remainder is odd Roods : And 
thus you have the Acres, Roods, and Perches, (if any odds re- 


Example. In 2535 Perches, how many Acres, and what odd 


in a Rood) and the Quotient 63 is 410)25315(63 


the Number of Roods, and the 13 
Remainder 15 is the odd Perches. — 
Again, 15 


Acre) and the Quotient 15 is the 4)63(15 


whole is 15 Acres, 3 Roods, 15 Acres. Roods, Perches. 


Que. 4. In 147760 Perches, how many Roods ? 
- * 410) 147764003694 


5 


„ 


1 eie Was nos 
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Oueſt, 6. In 42600000 ſquare Links, how many Acres ? 


An Acre contains 100000 ſquare Links; thereby divide 
42600000, the Quotient is 426; and this is performed without 
any Trouble but cutting off the Cyphers, as is ſhewed in the 


Contractions in Diviſion, taught Page 23 of this Book. | 


Dueft. 6. In long Meaſure 7 
In 410 5728000 Barley-Corns, how many Inches, Feet, Yards, 


Furlongs, and Miles? 


Barley-Corns. Inches. 
304105728000 1 368 57600 


11 
20 
25 
17 - 
22 
18 
0000 
| 5 | Feet. X 
A 
; | 
48 
05 
37 
96 
0000 
Yards. | 4 : 
3)114048000( 38016009 | '> 
a: f 
oo4 
8 18 
oooo 
; 3) Furl. Miles. 
2240) 3801600[0(172800(21600 
160 12 | 
61 48 
176 000 
ooo — 


Fa 
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For the Pooof of Reduction. 
Reduction Aſcending and Reduction Deſcending alternate! 


ve one another, by making that a given Term in one, whic 
(till found) was required in the other; and this Method I have 
taken in the five Queſtions of each Kind of Reduction; as, for 
Inftance, Quęſtion the firſt of Reduction Deſcending is 1 
In 1728 Shillings, how many Pence? And the Anſwer. is 
20736 Pence. | | 
Therefore the firſt Queſtion I have propoſed in Reduction 
Aſcending is 3 | 
In 20736 Pence, how many Shillings? And the Anſwer is 
1728. ; n 
T his brings the Queſtion into its firſt Denomination, and 
proves the Work to be right. 
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The Golden Rule, or Rule of Three. 


HE Uſe of the Golden Rule Direct is, when three Num- 
bers are 1 to find a Fourth that bears the ſame Pro- 
R to the Third, that the ſecond does to the Firſt ; and the 
ule is 1 : 
Obſerve, in ftating your Queſtion, that the firſt and third 
Terms be of one Denomination ; and the Fourth, which is al- 
ways the required Term, will be of the ſame Denomination with 
the ſecond . 
Then multiply the ſecond and third Numbers together, and 
divide that Product by the firſt Number or Term ; the Quotient 
ariſing from thence is the fourth Term, or proportional Num- 
ber ſought. | | 
The Reaſon of this Rule is, becauſe in any four Numbers that 
are proportional, the Rectangle under the two Means is equal 
to the Rectangle under the two Extremes; that is, the two 
middle Terms or Numbers multiplied together, their Product is 
equal to the Product of the two > PUREE. viz. the firſt and laſt 
Terms. Euc. Lib. VII. Prop. 19. 


Example. If we imagine any Rank of Numbers in a Gecme- 
trical Proportion, as 1, 2, 4, 8, 16, 32, 64, &c. Or, 1, 3, 9, 
27, 81, c. : Take any four of theſe Numbers together ; as for 


Inſtance, 


+740 

2 
tz 5 
ks 
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Inſtance, 4, 8, 16, 32, it is, as 4 to 8, ſo 16 to 32: And if fo, 
then 32, multiplied by 4, is equal to 16 multiplied by 8. 
Alſo, as 3 to 9, ſo 27 to 81; therefore the product of 8x 
multiplied by 3, is equal to the Product of 27 
multiplied by 9, and ſo in any other Caſe; 32 16 
for if four Numbers are proportional, tnge 4 8 
Second muſt contain the Firſt as often as the 128 128 
Fourth contains the Third, as in the laſt In 
ſtance, it is 3 Times, for the ſecond Term g 81 27 
contains the firſt Term 3 three Times; and 3.2. 
therefore (the Numbers being proportional) 243 243 
the fourth Term 81 contains the third Term ,. _- 
27 alſo 3 Times. Now, if 27 be multiplied by 9, and 81, which 
is 3 Times 27, be multiplied by 3, which is but one Third of , 
it is certain the Products muſt be equal. + :: 
And for the ſame Reaſon, in any three pro- 35 175 
portional Numbers, the Square of the Mean 35 7 
is equal to the Rectangle, or Product of the 175 1225 
Extremes. 5 I 105 


As 7 to 35, ſon r na. 
For 35, multiplied by itſelf, is equal to a Number 5 Times 
as great multiplied by another Number, that is but one Fifth as 
great, &c. „ | 
Now it is evident from what hath been ſaid of the Nature 
of Multiplication and Diviſion, that if the Product of the Firſt and 
Laſt be equal to the Product of the Second and Third, then if 
the ProduR of the Second and-Third be divided by the Firſt, the 
Quotient ſhall be the fourth Number required; this is a neceſſa- 
ry Conſequence of Euc. Lib. VII. Prop. 19. before cited. 
This Demonſtration of the Rule of Three, I rected in my Lon- 
don Accomptant, Pag. 108, 109, and 110. 
. Example. Queſtion 1. 
If 9 Pound of Tobacco coſt 18 Shillings, what will 85 Pound 


coſt ? | 
RT * RP - = 3. 7 
State it thus, If 9: 18 : : 58 50 

3 5 i 


240) 17008 = 
110 915300170 
E | | 63 
G0 


N : | f Accord 
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According to the Rule, multiply the two laſt Terms toge- 
ther, viz. 85 by 18, the Product r530 divide by the firſt Term 
9, and the Quotient 170 is the Shillings that 85 Pound of To- 
bacco will cot at that Price, which is 8 Pound 10 Shillings. 


| Sometime there i is a Reminder after Divi for, whoſe Value 
— — to be known in Quarters and Pounds, or Shilling 

e Cc. according to the Quality of the fourth Term, 

— 11 ow ht, or Meaſure; and this is to be done 
by awltiphing the firſt Remainder by the Number of Integers of 
the next lower Denomination, contained in the firſt; as, "if the 
ſecond Term be Pounds, the Quotient' or Anſwer wil alſo be 
Pounds: and if there be a Remainder, multiply it by 20, the 
Shifting in a Pound; and divide by the firſt Diviſor, the Quo- 
tient is Shillings : And if any thing yet remains, multiply by 12, 
the Pence in a Shilling, and divide ſtill * the firſt Divifor, the 


| ien is — Se. 


C 


- 


Example. Dueſtion 2. 


If 19 Hundred Weight of any Sort of Goods coſt 29 Pounds 
Keila. what will 359 Hundred Weight coſt? 


8 C. 
If 19; 29 :: 359 
FE. 

3231 5 
Y. an 


19)104rr( 544 Pounds. 
gT 


: 151 

Remains „ 
Shillings in a r | 
19) 360018 Shillivgs. 


— 


Remains - > > 
Pence in a Shilling. - 


» 
' 
— 
N 


26 
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Ay. 350 Hundred Weight will coſt 547 +3 Pounds; but te 
know what Shillings and Pence this Fraction amounts to, take“ 
Example. In the foregoing Queſtion, the Remainder after the 
firſt Diviſion is 18, which multiplied by 20 (the Shillings in a 
Pound) is 360, that divided by 10 (the firſt Diviſor) the Quo- 
tient 18 is Shillings, and there again remains 18, which multi- 
plied by 12, the Pence in a Shilling, produceth 216; which di- 
vided by ſtill the ſame Diviſor 19, the Quotient 11 is Pence, and 
the Remainder is 7, which multiplied by 4, the Farthings in one 
Penny, the Product is 28, which divided by the firſt Diviſor xgy 
the Quotient is 1, and Remainder q; fo that if 19 C. coſt 296+ 
359 . will coſt 547 l. 18 5. 11d. 19. * Obſerve the ſame Me- 
thod in Knowing the Value of a FraQtion in any other Denomi-, 
Rage DP Rs „ 
If 36 Pound Sterling will pay for 21 Quarters of Wheat; 
how much will 137 Pound Sterling pay for at that Price? 
C1 6: ar £524 

5 92 : | | 137 | : 
| r 2 

36) 2877 (79 Quarters. 
„„ | 
Iz. | 


30)a64(7 Buſhels. 


2 «4 3. 


4. ix a 
35)48(17 Pecks. 
| 12 
The Remainder after the firſt Diviſion is 33, which multipl 
by 8 (the Buſhels in one Quarter) and the Prduct (264) divided 
by the firſt Diviſor 36, gives 7 Buſhels; proceed in the ſame 
Manner. by 4, for the odd Pecks, and the Anſwer is 70 irs. 
7 B. 13 FP. viz. 79 Quarters, 7 Buſhels, 1% Peck, c. 
But in Caſe one of the Terms be in ſeveral Denominations, 


that, together with its correſpondent Term if the, ſame:Name, 


muſt alſo come under the loweſt Denomination mentioned, and 
then proceed as before: But this I think a ſufficient Specimen of 


the 
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the Golden Rule, becauſe my Deſign is to proceed to ſo much of 


the Decimal Arithmetic as is neceſſary in the Art of Surveying, 
which is the Subject of this Treatiſe. | | 


a 


CHAT 
Decmal ARITHMETIC. 


A Decimal Fraction is al ways ſuppoſed to have its Denomina- 
tor 1, with ſo many Cyphers annexed to it as there are 
Places in the Numerator, and therefore the Denominator is not 
expreſſed as in Vulgar Fractions, but underftood ; thus 2s is 
writ thus .57, and + thus G. | | 
In whole Numbers, a Cypher on the Right-Hand increaſes 
the Value of the Figure to ten Times as much as it was, but on 
the Left-Hand it neither adds nor diminiſhes ; but, in Decimals, 
yphers on the Right- Hand neither add nor diminiſh, but Cy- 
phers on the Left-Hand leſſen the Value thus: 


6 Tenths = 

60 Hundredths every one equal 
600 Thouſandths bs os 
6000 Ten Thouſandths | 


{ 6 Teaths 
6 Hundredths 
6 Thouſandths | 
6 Ten Thouſandths. | 
And ſo in other Caſes, -as the Numeration Table in whole 
Numbers increaſeth towards the Left-Hand, fo the Notation Ta- 


le in Decimals decreaſeth towards the Right- Hand]; as in the fol- 
lowing Table. | 5 


Tens of Millions 


vw Millions 


Hund. of T houſands 


vn Tens of Thouſands 


+Þ Thouſands. 
vw Hundreds 


vw Tens 
= Uni 


© Hundreds of Millions 
o Hundred Thouſands 


v Hundredths 

+ Thouſandths 

vi Ten Thouſandths 
2 Millions 


» Tenths- 


oo Ten Millions 
8 


O Hundred Millions 


— — 5 


f 
| 
| 


| 


4 ( 
i © v 
jt 1 ; 
8 
= : 7 . 
| N 
19 
[$1 : k y 
it [! 
. : 3% 
4 ö o 
: 7 J 
4 1 A 
4; ? t * 
i ! 
: { 
# © : * 
; l PL: 
\ W318 
: G 7 4 
1 I 
| | 
: | N 
h . by 10 
4 : ; FT 
Se? 1 > 
'T * i \ 
* wy i eo 
L ; FL 
* * 
* by 4 
N 1 
1 aA 
: * N. 
; 
. ©, ul 
. 1 14. 
4; . [1 
: 1 
. ” . . 1% 
þ 
: : ; 
i 31 \ 
| +8 nn 45 
5 © . 
4 bs. ; 
: 1 "Ta % 2 
£ 
11 £ I 
* 
> 
11 1 
> 
i & i 
: + * 
n ö 
1 
' 3 
7 ol 1 
z 1 
: = . : 
1 3 } 
C5 | 11 
: * 
11 4 
19 1 
: - Ma) [3 Ll 
7 . 
1 $1 
4 31 
[ | 4.435 L436 
14 2 \ 14 
17 4 7 
js | 
1 
" ,: F 
| l iy 
; FP : Y . 
$4. 
[ 
ein 
110 
i : : 
33 
£410 1H 
1 © Is 
t — 
7 71 4 7427 7 
bt. f 
: * o N 
+4 : : 
2 
1 
th 
: 1177 
4 : 
N LI . , 
4 
1 
{ l : 
I 45 +3, 
f! H 1 
. 4 
1 + 1 
by - 4 
t 1 \ 1 
I. * k 
1 ws : 
- 57 * 3 
/ 13 T3445 
4 
+ BE. £ 
[4 : i VR 
G bf 5 +; 
: k [a A 
5 1 1 * 2 
J n 
1 4 > Of 
1 8 *I* 3 
C ö 
4 1 
, N 
TT * i 
1 FT iS j 
: a £7588 
£ af 
- oy : 
N. ' 
* 4 1 
. 
11 4 
13 4 3: 
199 [4 I 
14 18 7 
if : 74 
i 
F , i 
g f . N 
7 | - 14 
f. 1731 
iner 7 
. 13 
; S 13:4 
i 1 
1 
17 115 Tat 
$ 1 9 
1 4 Ft ö 
9 4 *$ 
* * 4 
v : * 
7 iZ 
bs 2 * OY > 
EA 1 
9 L 
7 . 4 : 
- A 
7 * 15 
3 4 e. 
1.3 : * 
o : 7 
1 * 25 * 
> 4 £ * 4 
: 1 , 
- + *Y f . i 
l G 
: 1 
11 : a 
i is 74 . 
* 
. 
1 » 
* 2 i * 4 
an = 4 
4 . 
Nis 5 * 
19 1 
N ' 
: : 15 
ine 
11 
. 
3 4 
ol 
f 21 
1 0 ; 
J "= ; 
Fg # { E 
"ot 
4 C3<4 it 
EF + e120 
7 1 
£ 4 N 
, : * 
1 N 
J 
3 : 
KI” a \ 
4 1 1 3 
i tf MH $35 
[ 44 
"4 
N 
Fay © * 
K 
: «7 
4-5. 
11 
N 4 
5 ' £ 
by) 
| 1 : 
- „ 
75 : 
* 
V N 
1 1 
* , 1 
16 f t 
5 25 7 
0 a 144 ? 
l 1 ö 
4 ; 
„ 
1 *1 
. \ 
x *+ 
LY 
7 7 
1 { 
„ 
2 'y 
4 
o 


2 
2 
3 
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According, to this Table, 1 ſ:gnifies One, and 10 ſignifies 
Ten, c. as in whole Numbers; and if a Cypher be added on 
the Left-hand, it neither ineteaſes nor diminiſhes it, as 01, or 
001, in whole Numbers, ſignify 1; but in Decimals, being di- 
ſtinguiſhed by a Point on the Left-hand, . I ſignifies 26, and 
o ſignifies 138, and . 001 ſignifies i Oc 0 1M 
Places are ſupplied with Figures, it is the ſame, as 


Before I proceed to Addition, 6c. I ſhall ſpeak of Reduction 
under theſe two Heads, vis. To reduce a Vulgar Fraction to a 
Decimal, and to Reduce # Decimal Fraction to a Part of Coin, 


Weight, Meaſure, &c. 
51 04 ns PROP. I. 
To reduce a Vulger Fractian to a Decimal. 


RULE. 
Add fo many Cyphers to the Numerator, that dividing by the 
Denominator, nothing may remain, (if poſſible) the Quotient is 
the Decimal required. | IM 


EI . - Example. Quotient 875. 
I defire to expreſs 7 in Decimals. 8)70 8 


60 
Auſ. It is. 875, or 7238 40 


le 
a- 


1. 


O 


But you may obſerve ſometimes the Numbers will circulate, 
that is, in the Diviſion, you will after ſome Time have the ſame 
Figure remaining that you have had before; and, conſequently, 
that with a Cypher will bring the ſame in the Quotient as it did 
before; and when you perceive this, you may be ſure there Will 
always be a Remainder, for the ſame Figures will follow per- 
petually. + - "y 


© * 


rd- 


D Ex- 


* 1. 
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Example. Reduce 5, to a Decimal. 
Quotient 35714285714285, &c. 
14)50 
80 
100 J 
20 
60 
40 
=... ad 
80 
100 


20 
60 


40 
120 
80 


In the firſt Operation the Remainder is 8, which with a Cy- 
pher makes $0, and brings in the Quotient 5 and 10 remain- 
ing, &c. to the ſeventh Step, which brings in the Quotient 8, 
and after that, the ſame Figures repeated as was after 5 before, 
as you ſee in the Operation. 


PROP. II. 


To reduce a Decimal Fraction to any Part of Coin, Weight, 
Meaſure, or the like. 


Example. I deſire to know how many Shillings and Pence is 


La 


| in 15 or o. 75, or, which is the ſame, 7.5; of a Pound. 


auſe 20-Shillings make one Pound, multiply .75 by 20, 


and cut off two Figures, becauſe the Decimal Fraction [.75] 


conſiſts of two Figures, the reſt is the Shillings required. 
75 
20 


The Anſwer is 15 3 
8 1 5loo 


But if any thing had remained beyond the Line, it muſt have 


been multiplied by 12 (the Pence in one Shilling) cutting off twa 


Places towards the Right-hand, which (if not Cyphers) are again 
to be multiplied by 4, the Farthings in one Penny; and again 
cutting off two Places towards the Right-hand, the reſt are Far. 

| 6 thing, 
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things, and thoſe cut off are hundredth Parts of a Farthing, Cc. 


And, if the Fraction had been to three Places, the Remainder 
had been thouſandth Parts, Cc. | 


Example. In 25.786 J. how many Shillings, Pence, and Far- 
things ? 


"Pounds: - = 25.786 

| 20 
An. In 25.786 J. is — | Shillings - 5151720 

I5.720, Viz. 515 18883. 12 

- 188.640 Pence, or $ — 

24754. 560 Farthings. Pence ws 

4 


| | Farthings 24754|560 
The Reaſon of this Rule may be thus explained, as in the 
firſt Example .75 is e; therefore the Proportion is, as 100 to 
75; ſo 20 (the Shillings in one Pound) to the Shillings in. 75, 
or +15 of a Pound; and if by the Golden Rule you would find it, 
you muſt multiply the two laſt Terms together, viz. 75 by 20, 
and divide by the firſt Term 100, it brings the fourth Term re- 
quired. But, in Decimals, the Denomination or firſt Term be- 
ing always 1 with Cyphers, viz. 10, 100, 1000, &c. being only 
to cut off as many Figures to the Right-Hand as there are Cy= * 
phers in the Diviſor: and the Cyphers in the Deviſor or Deno- 
minator being always equal to the Places in the Numerator, 
it will follow, that cutting off as many Figures as there are 
Places in the Decimal, is the ſame in Effect that the whole Ope- 
ration would bring forth. 


And the ſame Reaſon holds in mixed Numbers, v:z. a whole 
Number with a Decimal annexed, as 25.786; for as the Ope- 
ration for the Fraction. 786 is demonſtrated, as above, ſo it is 
plain, that the whole Number of Pounds, viz. 25, multiplied by _ 
20 gives the Shillings, &c, by the common Rules of Redu#tion 
before taught. | 


. 


To reduce any known Part of Coin, Weight, Meaſure, c. 
to a Decimal Fraction, or (which is the ſame) to expreſs any 
known Part of Coin, Weight, Meaſure, &c. in Decimals. _ 

This is but the Reverfe of the former, and performed by Di- 
viſion, as the other is by Multiplication. 


D 2 Example. 
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of 


Example. 1 deſire to expreſs one Farthing in Decimals, one 


Pound being the Integer. 


Divide x (the Number of Farthings given) with Cyphers an- 
nexed to it, by 960 (the Number of Farthings in one Pound) 
the Quotient is the Decimal required, as in the following Ope- 
ration. 

9610) 1000000[0{( 0010416 
400 
160 
640 
64 

By the. ſame Rule, if you would expreſs 3 Farthings in Deci- 
mals, divide 3 with Cyphers annexed by 960, and the Quotient 
003125 is the Decimals required; and by the ſame Rule 4 Pence 
3 Farthings, or 19 Farthings, thus expreſſed, 0197916. 


ADDiTiIon n DECIMALS. 
KR E. 


LACE always the Point at the Beginning of the Fraction, 
P over each other, and add as if they were whole Numbers, 


Example. Add 56.375 to 834.22. 


The Reaſon why, in Decimals the Fraction 22 ſtands not 
under the laft Figures of the FraQtion 375, is, be- 
cauſe 375 poſſeſſing three Places in Thouſandths, 56.375 


but 22 poſlefling but two Places in Hundreths 834.22 
for Reaſons given at the Beginning hereof; but 


22 Hundreths is equal to 220 Thoufandths; and 890. 505 
to ſet down 22 under the two firſt Figures of 375 | 
is the ſame, as to ſet down 220 under 3785 Hence obſerve, 
In Addition or Subtraction of any Decimals of whatſoever Num- 
ber of Figures they conſiſt, let them always be even at the Left- 
hand, and let the odds be at the Right-hand, contrary to whole 


Numbers; as in the following Examples. 


Example. | 
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Example 1. Example 2. 
1.24 15 68.7 
65.96 93-98 
329.658 | 48.07 
6638.1 82.099 
7034-958 292 849. 


The Reafon is this (Example 2.) the 7 is 7 Tenths, which is 
egual to 700 Thouſandths. _ The next is 98 Hun- 
dredths, or 980 Thouſandths ; the third is 7 Hun- 700 
dredths, or 750 Thouſandths; the laſt is 99 Thou- - 980 
ſandths, which ſet down, and added up as if they 70 
were whole Numbers, will produce 1849 Thou- 99 
ſandths, viz. 1 Integer to be carried over the Point, = 

and 849 Thouſandths as a Fraftion, 


1.849 
SUBTRACTION n DECIMALS, 
N this, as in Addition, make the whole Numbers even at the 
1 Right-hand, and the Fraction even at the Left-hand, pla- 
cing the Points right over each other, and proceed as if they 
were whole Numbers, | 


EXAMPLES. 


1 1 1 
198.73 265.12 300.7 

136.21 139.56 96.95 
62.52 125.56 203.75 


MULTIPLICATION in DECIM AIS. 25 


RULE. 


8 E T down your Sums, and proceed as if they were whole 
I Numbers, only from the Product cut off as many Figures 
as there were Places of Decimals in both Multiplicand and Mul- 
tiplier, the Figures remaining towards the Left-hand-is a whole 
Number, and thoſe cut off are Decimals. | 


m_ - 
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EXAMPLES, 


; 2. 3. 
e375 27.6 126. 
289 2.76 32 
3375 1056 252 
oo - 1932. 378 
E =. = 
1 e 55 40.3 
108375 76.176 


Multiply 1728 by . 327. 

Here, 1728 is all a whole Number, and .327 is all a Frac- 

; tion; therefore the Product is 565.056 ; for as 

1728 the Multiplier is only a Fraction, the Product 
+327 will be leſs than the Multiplicand. 


. They that underſtand Multiplication in whole 

12006 Numbers cannot err in Decimals. Mind but 
3456 to cut off as many Figures from the Product, as 
5184 there was from both Multiplicand and Multi- 


plier; and if there were more cut off from one 
565.056 than from the other, or if all from one, and none 
| from the otber, it matters not, the Rule is the 
ſame as in the Example above. + 


DIVISION n DECIMALS. 


N Diviſion, where the Dividend or Diviſor, or both are De- 
cimals, obſerye; | 
Place your Numbers as if they were whole Numbers, and if 
the Dividend have juſt as many Places of Decimals (or Figures 
after the Dot) as the Diviſor, proceed as in the common Divi- 


fon, and the Quotient is a whole Number without any Figures 


to be cut off, Th 
Example. Divide 555.056 by .327, the Quotient is 1728. 
27)}565.056(1728 : 
o 2380 / Now, becauſe there is juſt as many 
0915 Decimals in the Diviſor as in the Di- 
2616 vidend, the Quotient is a whole Num- 
——— ber 1728, 


£09 But 


I 


Of ARITHMETIC. 39 


But if there be more Places of Decimals in the Dividend, than 
in the Diviſor, cut off as many Figures from the Quotient as 
there are Decimals in the Dividend more than in the Diviſor, 
and the reſt is the whole Number, and thoſe ſo cut off the Frac- 
tion of the Quotient. 


Example. Divide 4119. 3016 by 42. 31. 
Here are two Decimals more in 42. 31)41 19.301697. 36 


the Dividend than in the Diviſor; 311 40. 
therefore there will be two Decimals 15 231 
in the Quotient, which will then be 28386 
97.36. | 0000 


But if there be more Places of Decimals in the Diviſor than 
in the Dividend, add Cyphers to the Dividend, to make as many 
Places of Decimals as in the Diviſor, and proceed as before, 
and the Quotient will be a whole Number. 


Example. Divide 92 by 5.75. 

Set them down as in common Diviſion ; and becauſe there 
are two Places of Decimals in the Diviſor, 6 
and none in the Dividend, annex two Cyphers 5.750 2000 
to 92, and then proceed in the Diviſion, the 3450 
Quotient is 16 a whole Number. "I 

O00 
But if, as it commonly happens, ſomething remains after the 
Diviſion, add a Cypher, and make another Operation , and if 
any thing yet remains, add another, c. remembering, that that 
Part of the Quotient that comes out after the Addition of Cy- 
phers, is to be cut off from the Quotient by a Dot, and as- 
counted a Decimal. 


Example. Divide 968 by 8.75 

Firſt, becauſe oF are two Places of Decimals in the Diviſor, 
more than in the Dividend, add g. : a 
two Cyphers to the Dividend, . 75)968 * ane 
and perform the Diviſion. 930 
But when I have gone thro' 3 
all this Dividend, I find 550 2500 
remaining, put a Dot at the | 7500 
Quotient, and annex a Cypher 1 
to the Remainder, and proceed; 6250 
and the next Step you have 250 1225 
remaining, to which add a Cy- | 3759 
pher, it produces 2 in the Quo- 23500 
tient. | 759 


D4 You 


i 


— ——— — 
oy #4 4 — 
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You may continue to add Cyphers, as you ſee in the Margin, 
till it comes to 2 in the Quotient, and then you need not pro- 
cced any further, for the Numbers in the Quotient will eic culate 
perpetually 285714, and the ſame over again. 

But this brings a Quotient nearer to exactneſs; for when we 
have gone through the firſt Dividend, the Quotient is 110, and 
550 remains; but the ſecond Operation makes it 110.6; the 
third 110,62, Cc. every one nearer the Truth than other, &c. 

The Golden Rule in Decimals, being performed by Multipli- 
cation and Diviſion, in the ſame Manner as in whole Numbers, 
I ſhall not need to inſtance in it, ſuppoſing, that what is done is 


ſufficient for an Introduction to the Art of Surveying. 
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F II. 

Oise Theorie Part of Surveyi ng. containing ſuch 
Definitions, Theorems, and Problems, as are 

neceſſary to the underſtanding the Practice of Sur- 


veying in general, with Plain Trigonometcy, 
Right-angled and Oblique. 


HE Art of 8 teacheth how to find the 
Area or ſuperficial Content or Quantity of wy 
Field, Cloſe, Wood, Common, or any Plot or 
Parcel of Ground, however ſituate, or in what- 
> ſoever Form appearing, whether regular or ir- 
J regular. 

In order to the better underſlanding the Art 
of Surveying, both in Theory and Practice, it will be neceſſay 
to introduce the Directions therein, with the following — 
tions, T heorems, and Problems: We hall gs with 


© 
4 
22 
A 
8 
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tending to the ſame Purpoſe : Some ſay it has no Part, 
cauſe a Part implies Magnitude, and Magnitude may be . 
imagined to be) divided: But a Foint cannot, it being * oft 


A Point is variouſly defined by different Authors, but all 
be 


WE DEFINITIONS. 


Thing that can be imagined, and ſo ſmall, that it cannot be divided, 
And yet it is an indiviſible imaginary ſmall Something ; becauſe 
2. A Line is generated or produced by the Motion of a Point 
(and the Motion of nothing can produce nothing.) A Right- 
line is the neareſt Diſtance between two Points, as AB, Fig. 1. 
and is made by moving the Point ſtreight. A Curve may be ter- 
minated by the ſame two Points, but is longer than a Right-line, 
and is made by moving the Point crooked, as A CB, Fig. 1. A 
Line is the firſt Magnitude in Geometry, having Length, but 
no Breadth or Thickneſs. 
3. A Superfictes is the ſecond Kind of Magnitude in Geome- 
try, — Length and Breadth, but no Thickneſs, and is pro« 
uced by the Motion of a Line, as a Line is by the 
Fig. 2. Motion of a Point. The Extremes or Limits of a Su- 
perficies are Lines, and under the Denomination of a 
Superficies of one Kind or other are comprehended all Figures 
whatſover, that can be the Subject of this Kind of Surveying, 
commonly called Surveying of Land. The Plain EFGH is a 
Superficies. | 


4. The third Geometrical Magnitude is a Solid, it has the | 


three Dimenſions of Length, Breadth, and Thickneſs, and is 
the Subject of one Kind of Menſuration ; but not of this of Sur- 
veying. 5 

T 5 Angle is made by the Inclination, and meeting of two 

Lines and is commonly expreſt by three Letters, the middlemoſt 
| of which fignifies the Angle meant, as the Angle 
Fig. 3. ABC, ſignifies the Angle B, of the Triangle ABC, 
and the Angle ACB, fignifies the Angle C, of the 
Triangle ABC, &c. | 8 ek 

There be three Kinds of Angles, viz. Right, Acute, and 
Obtuſe. | 

6. A Right-angle, is that which is juſt go Degrees, or more 
vulgarly a true Square, as the Angle ABC. 

7. An Obtuſe-angle is greater than the Right-angle, or is 
Fi without or more than a true Square, as A BD, which 

8. 3. is greater than the Right-angle ABC, becauſe it con- 
tains both the Angle ABC, and the Angle CBD. OY 

8. An Acute 1 is leſs than go Degrees, or a Right- 
angle or true Square, as the Angle A or D. 

9. A Perpendicular is a Right-line, which ſtands upon another 
Fig. 4. Right-line, ſo as to make Right-angles with it, as the 
*#* + Line HF js perpendicular to the Line E G, becauſe 
the Angles EHF and G HF are Right-angles, as of 


=. 
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Of Superficies, ſome are regular, ſome irregular. 


Regular Superficies, are either three- ſided, four- ſided, many- 


EE ſided, or circular. 


Three-fided Figures are called Triangles, of which there be 


FX two Sorts, Right-angled and Oblique. 


10. Right-angled Triangles, are thoſe that have one Right- 
angle, and two Acute-angles, as the Triangles G HI 


rigght-angled at H: In theſe the longeſt Side is called Fig. 5. 
the Hypothenuſe, and the other two are called Legs. 


11. Oblique Triangles, are thoſe that have no Right-angle ; 


5 | but all Oblique-angles, as DEF, Fig. 6. and of theſe are the 
following kinds. 


12. An Eguilaterol Triangle, which hath all its Sides equal, 


: and conſequently all its Angles, as G HI. Fig. 7. 


13. An 1/oſceles Triangle, which hath two Sides (and conſe- 


| quently, the two Angles oppoſite to them) equal, as EY 
| the Triangle K LM, whoſe two Sides K M and LM Fig. 8. 


are equal, and conſequently their oppoſite Angles K 


and L are alſo equal. 


14. A Scalenum is a Triangle with three unequal Sides, as 


| DEF, Fig. 6. 


| Theſe and all other Oblique Triangles (beſides thoſe parti- 
cular Diſtinctions) come under the Denomination of Acute-angled 


| or Obtuſe-angled Triangles. 


15, Obtuſe- angled Triangles, are thoſe that have one Angle 


Obtuſe, or more than go Degrees, as the Triangle DEF, Ob- 
| tuſe-angled at E, Fig. 6. BE 


16. Acute-angled Triangles, are thoſe that have no Right-angle 


nor Obtuſe- angle, as G HI, Fig. 7. Hence all Equilateral Tri- 


angles, are Acute-angled ; but of Iſoſceles Triangles, ſome are 
Obtuſe-angled, as N OP, Fig. 9. ſome Acute, as the Triangle 


KML, Fig. 8. 
Of four-ſided Figures are the following Kinds. | 


17. A Geometrical Square, Equal-fided, and Right-angled, as 


 QRST, Fig. 10. 


125 A Parallelogram, or Oblong, is a long Square, having four 
Right-angles, but not four equal Sides, only the oppoſite Sides 
equal, as EF GH, Fig. 2. | | ET 
19. A Rhombus hath four equal Sides, but no Right-angles ; 
he two oppoſite Angles being Acute, and the other two op- 
polite Angles Obtuſe, as the Figure VW XY, Fig. 11. the 


Angles V and X being Obtuſe, and Wand V Acute. 
| | | 20, A 


2 
* 


* 
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20. A Rhonhoides hath the opoſite Sides equal, but no Right, A F 


angle, as AB CD, Fig. 12. . 
21. All four-ſided Figures, that come not under ſome of the 
foregoing Denominations, are called Trapezia or Trapezium, as 


* E FG, Eig. 13. 5 


22. The Diagonal of a four-fided Figure, is a Line drawn Y 


from one Cornet to the oppoſite Corner of the ſaid Figure, as 
in Fig, 23. the Right-line AC, is the Diagonal of the Figure 
All Figures of more than four Sides, are called Pohygons, of 
which ſome are regular, ſome irregular, N 
23. A regular Polygon hath all its Sides equal, and all its 
Angles equal, and is commonly diſtinguiſhed by a Name refer- 
ring to the Number of its Sides: Thus a five · ſided regular Poly- 
on is called a Pentagon, Fig. 14. And an eight - ſided regular 
| > (hn is called an Octagon, Fs. as follows. 


> 4 | 
2 4-9 
A regular aa» called a Heptagon, 
Polygon of $ nn an Octagon, 
* dats ff. a Nonagon, 
- +© "30 , 3 a Decagon, c. 
24. All Figures of above four Sides, and whoſe Sides are not 
qual, are called irtegular Polygens, and diſtinguiſhed by the 
utnber of their Sides, as Fig. 16. is a five · ſided irregular Poly- 
gon, Cc. and may be ten, twenty, or any poſſible Number 
25. A'Cirde is a Line continued round a point called the Cen- 
ter, and on every file equally diſtant from it; and when the Ends 
ate brought to meet, it is called a perfect Circle. Every Circle 
contains 4 Right- angles, or 360 Degrees. 

A Circle is the moſt comprehenſive of all ſuperficial Figures, 
a Line of the ſame length incloſing a greater Area or Square in 
it than in any other Form or Figure whatſoever.” Fig. 17. is 2 

*; | | | | 8 
26. The Outing or Bound of a Circle is called the Ciroum- 
'ference or Periphery, as the Out-Line BD EF CG. The Cen- 
ter is A, from which point every Part of the Circumference is 
equally diſtent. e 0 
27. The Diameter of a Circle, is a Right-line drawn quite 
eroſs the Oirele, and through the Center, as the Line BAC, 

Pig. 17. i divides the Circle into two equal Parts, * is = 
+ 0 | | onge 


4 06 
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X7 longeſt Line that can be drawn croſs a Circle. Half that Line, 
as AC or AB, is called the Semi- diameter of the Circle. 


28. An Arch of a Circle is a Part of the Circumference of the 


. Circle, as in the Circle, Fig. 17. the Part C G of the Circum- 
ference is called the Arch C G of the Circle. 


29. A Sector of a Circle, is a piece cut out by twa Sen 


dilameters, and is bounded by them, or contained between them 


and an Arch of the Circle, as in Fig. 17. The Part G AC, 
bounded by the two Semi-diameters A G, and 4. and the 


Arch GC, is called a Sector of the Circle. 


30. A Segment of a Cirele, is a part cut off by a t- line 
drawn any where eroſs the Circle; as the Part D bY of the 
Circle, Fe. 17. is a Segment cut off by the Line DF. _ 


Note, The Word Circle is uſed promiſcuouſly, ſometimes 5 540 


ing the Line drawn equally. diflant fram the Center, as. in the 

Definition of a Circle above : but it ſometimes ſignifies all the 
Space contained within the Line, and of which that Line is the 
Bounds or Limits, and is ſo to be underſtood, when we ſpeak of 
the Area, or ſuperficial Content of a Circle, and t hen this Out- 
Line is called the Circumference. | 


31. An Ellipfe 5 is a Circular Fi igyre, but of Liffejent Diame- 


ters, as Fig. 18. the longeſt —_— H I, being called the 


Tranſverſe Diameter, and the ſhorteſt K L the Conjugate Dia- 
meter. 


— to the F 275 Book of Fudid's Elements. 
nn Things equal to one and the ſame Thing, are equal ton 


3. If to equal Things are added equal Things, the whole will | 


be equal, 
3. If from equal Things; equal Things be ken away, the 


Remainder will be equal. 


4. If equal Things be added to unequal Things, the whole 
will be unequal. 


5. If equal Things, be taken from yitequal Thi ings, the Re- 
mainder will be unequal. 


6. Things double to one and the fame Thing, are equal be- 


tween themſelves. 


7. Things which are half one and the fame thing, are equal 
between themſelves. 


8. Things which nnn agree together, are equal to one 
another, 


3 9. The 
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9. The whole is greater than its Parts. 
10. Two Right-lines do not contain a Space. 
11. All Right-angles are equal between themſelves. 
12. If a Right-line falling upon two other Right-lines, makes 
the inward Angles on the ſame thereof, both together, leſs than 
the Right-angles, thoſe two Right- lines, infinitely produced, will 


meet each other on that Side where the Angles are leſs than 


Right ones. 


Axioms to Euclid's Fifth Book of Elements are ; Firſt, That 
Equimultiples of the ſame, or of equal Magnitudes, are equal to 
each other. And ſecondly, That thoſe Magnitudes which have 
the ſame Equimultiple, or whoſe Equimultiples are equal, are 
equal to each other. 


CHAP IL 
GEOMETRICAL THEOREMS: 


Or, demonſtrable Truths neceſſary to be underſtood 
© 8 in Order to 


SURVEYING: 


THreoR. I. 


A NY Re Lios A G, ſtanding upon the Middle of an- 
| other Right-line B C, makes either two Right-angles, 

Fg. |. or two Angles whoſe Sum is equal to two Right- 
. 17. angles with the ſaid Line BC. Euc. I. 13. 

For the Circle BDEFCG, contains four Right-angles 
(Def. 24) But the Diameter, BA C divides the Circle into 
two equal Parts (Def. 26.) therefore the part BG C is half a 
Circle, or two Right-angles ; and wherever a Line is drawn 
from the point A to the Periphery, it either divides the Semi- 
circle BHGC into two equal parts, as at H, and makes two 
Right-angles BAH and HAC, or into two unequal Parts, as 
at G, and makes two unequal Angles BAG and GAC; but 
both together, equal to the whole Semi-circle, or two Right- 
angles; which was to be proved. | 

Note, If more Lines than one be ſo drawn from the Point A, as 

A H and AG, the Sum of all the Angles BA H, H A G, and 

GAC taken together, ſhall be equal to two Right-angles. 


THE OR. 


WR”! 
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Treo. II. 


Tf two Right-lines BD and CE interſe& one another, the 
oppoſite Angles BAC and E AD are equal, as alſo are the op- 
polite Angles BAE and CAD. Euclid. Lib. I. Prop. 15. 

For the Angles BAE and BAC, are equal to two Right- 
angles (Theor. 1.) alſo the Angles BAE and ,. _ 
EAD are equal to two Right-angles (Theor. 1.) . 9 
Take away BA E common to both, there will remain B A C, 
equal to EAD, (Ax. 3.) which was to be proved. 


TRHEOR. III. 


If any Right- line G K cut two parallel Right- lines FH and 
LI, the alternate Angles Fu m and I m are equal; and if 
the alternate Angles are equal, the lines are parallel. Euclid. 

Lib. I. Prep. 29. 5 | 

For Fmn and Inm are equal, becauſe FH and LI are 
parallel: But G m H is equal to F mn (Theor. 2.) i, 20. 
therefore Inm and Fmn are equal, (Ax. 1.) 8.7 
which was to be proved. 


THEOR. IV. 


If any Side of a Right-lined Triangle be continued, the ex- 
_ ap 4 ſhall be equal to the two internal oppoſite Ones. 
xd, I. 3a. 

Let the Triangle be OP Q, continue the Side O Q to R; 
then is the External Angle P QR, equal to the two internal op- 
poſite Hoes OPQand POQ;—draw QS pa- x. 
rallel ti P ; then is PQS equal to OP Q, and * 
S QR n equal to PO Q; but P Qs and S R together, make 
the external Angle P QR; therefore the external Angle P QR 
is equal to both the internal oppoſite Angles OP Q and POQ; 
which Was to be proved. 


Trnrosr. V. 


"The three Angles of an Right-lined Triangle are equal to 
two Right-angles,. or 180 {06a Euclid. L545 Ig 


For however the Line P Q fall upon the Line O R, it makes 
the two Angles PQO and PVR together, equal to two Right- 
Angles (Theor. I.) but the Angles P and O together, 2. 
are equal to the Angle PQ R (T/cor. 4.) therefore. Fi. 21. 
the Angles P, O, and P together, will be equal to two. 
Right-angles, or 180 degrees, ( Ax. 2.) which was to be proved. 


Or 
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with TVX and WVY together, are equal to two Right-angles 


as Geometrical THEOREMS, 


Oc it may be thus demonſtrated. _ | 
Let the Triangle be V X Y, draw a Line to anon toy the 
Angles at V, which Line let be parallel to the oppoſite Side 
Fe. 22. XY, as the Line TW : then is the angle T VX 
26. 22. equal to VXY (Theor. 3.) but the Angle X VV 


(Theor. 1.) therefore the Angle X V, together with the Ang les 
X and Y, are equal to two Right- angles, (Ax. 2.) which was to 
be proved. Pods ar 


Similar Triangles have their Sides proportionable; and on the 
SCOontrary. | 12536 1 
e whoſe Sides are equal or proportionable, have 
their Angles equal, which are ſubtended by the equal or propor- 
tianable Sides. | . 
If in the Triangles OP Q and V X Y, the Sides are propor- 
tionable; as O P to VX, ſo QQ to XV, and PQ taVY; 
Fir. 21. then ſhall the oppoſite Angles Q be equal to Y, 
E O equal to X, and V equal to P; and Triangles, 
: whoſe Angles are equal, have the Sides ſubtending 
thoſe Angles equal ar proportienable. Eurlid. Lib. VI. Props 4. 
and 5. NE 8 5 


TATOR. VIII. 1 
In all Tour- ſided Right-lined Figures, the four Angles taken 


together, are equal to four * 5 1 tE- 
In che F igure ABCD, draw the Diagonal 0 is the 
Quadrangle divided into two, Triangles, A B C and ADC, the 


Ta three Angles of each of which Tringles taken to- 

Aga gether, are equal to two Right-angles, ore 5-) 
therefore the fix Angles of the two Triangles (which e the 
four Angles of the Quadrangle) are equal to four Right-angles ; 
which was to be ptoved. 1 


| £041 Pazon- VAL | 

All the Angles of any Right-lined Figure (of how many Sides 
ſoever, and whether the Sides be equal or not) are equal to twice 
as many Righr-angles, abating four, as there are Sides in the Fi- 

SE; * | on 5 
Draw Lines from every Angle of the Figure, to any Point 
ſomewhere near the Middle of the Figure, fo will the Figure be 
divided into as many Triangles as there are Sides in the * ; 
| ut 
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but all the Angles of theſe Triangles taken together, amount to 
twice as many Right-angles. as there are Triangles; becauſe the 
three Angles of every Triangle are equal to two Right-angles 
(Theor. 5.) Alſo all the Angles about the Point within the Fi- 
gure, how many ſoever, are equal to four Right-angles ; becauſe 
they fill up a Circle: Theſe being taken away from the Sum of 
all the. Angles of all the Triangles, there remains the Sum of all 
the Angles made by the Sides of the Figure. oP : 


4 "_ b * 1 . 5 


Enomple. Let it be the Figure of fix Sides C DEF G; from 


20 1 any Point within, as at A, draw Lines to every Angle, as AB, 


AC, c. So have you the ſix Triangles ABC, ACD, ADE 
AEF, AFG, and AGB; all the Angles of every 5 2 
one of them containing two Right- angles, viz, &- 
Twelve Right-angles ; but from twelve Right nets ſubtract 
four Right-angles (the Sum of all the Angles at A) there re- 
mains eight Right-angles, which is the ſum of all the Angles 
ABC, AC B, AC D, ADC, Cc. which then, ſuppoſing all 
the Lines AB, AC, AD, Sc. to be taken away, you have the 
Sum of all the Angles at B, C, D, &c. viz. twice as many 
Right-angles, abating four, as is the Number of Sides. 


THE OR: IX. | 


In Right-lined Triangles, equal Sides ſubtend equal Angles. - 
Euclid. Lib. I. Prop. 5. The greateſt Side ſubtends the greateſt 


Angle. Euclid. Lib. I. Prop. 19. And conſequently the leaſt 
Side ſubtends the leaſt Angle. | 


TRREOR. X. 

An Angle in a Semi- circle is a Right- angle; that is, if a Circle 
and its Diameter be drawn, and if Lines be drawn from each 
End of the Diameter, ſo as to meet one another any where 
at e the Angle made by them ſhall be a Right- 
angle. | 

et the Circle be B C D, the Center A, and the Diameter 
BAC; and from the Extremities of the Diame- 2 4 | 
ter B and C, draw the Lines BD and C D to meet Pig . 
any when in the Periphery, as at D: I ſay, the Angle BDC is 
a Right-angle, 8 r | 

From the Center A, draw AD; then is A D equal to AB, 
and alſo to AC; therefore the Angle Bis equal to B D A, and 
the Angle ADC is equal to AC D (Theor. 9.) But the three 
Angles of the Triangle BDC, are equal to two Right-anvles 
and the Angle B is equal to _ and C is equal to CDA 
| | | there- 
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ahevefore BDA and CDA together, is equal to-B and C to- 
getber, equal to half of two Right- angles, viz. one _—; : 
which was to be proved. 


Or it may be thus demonſtrated : 


The Angles CAD and DAB together, are equal to. two 
Right-angles (Theor. 1.) But A D E and AB BD together are 
baer to DAC (Theor. 4.) alſo ADC and ACD 


Pig. 25. ogether, are equa to DAB (Theor. 4.) therefore 1 


ADC 3 to t ACD) ADB (equal he ABD) taken. to- 
gether, are equal 40 one Right. angle; which was to ve proved. 


TRA IORM. XI. 


Parallelograms which ſtand upon the ſame (or an equal) B Baſe "3 | 
and between the ſame (or equal) Parallels, are: equal: Thus 
the Parallelogram CDEF is equal to the parallelogram = 


AB E F. 
For AB is equal to EF; and alſo to CD, oP 18.) and 
BC common to both; then is A C equal to B A 


Fig. 26. BFD are equaly Take away BHC, which is a 


Part of both, there will remain ABHE equal to 


HC DF (Ax. 3.) and EHF common to both, it makes ABE 
equal toCE D F; which was to be demonſtrated. 5 


THEOR. XII. 


* 


n 


If a Triangle have the ſame Baſe with a Parallelogram, and y 


be between the ſame Parallels, i it will be equal to half the Paral- 
le] 
. che Parallelogram I K L M, draw the Diagonal K L, it 


divides the Parallelogram into two equal Triangles; for the 


Side IL is equal to K M, and the Side I K is equal 
to LM, and K L is cammon to both; therefore the 
Triangles are equal, conſequently each of them i is equal to half 
the Parallelogram.—It will be the ſame in any Pacallelogram, 
however ths Diagonal be drawn. 


Fig. 27. 


THzoR. XIII. 


All Triangles having the ſame or equal Baſes, and between 
the ſame or equal Parallels, are equal. 
It is proved (Theor. 11.) that Parallelograms ſtanding upon 


the lee Baſe, and between the ſame Parallels are equal, and 
4:4 © 


(Theor, 


= i 
AE equal to B F ( Def. 18.) therefore the Triangles AEC and 


ft =, &þ a” „ „ 
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(Theor. 12.) that fuck Triangles are half the ſaid Parallelograms; 
therefore Triangles ſtanding upon the ſame Baſes, and between 
the ſame Parallels, are equal, (As. 7.) 
THEOR. XIV. 
Parallelograms and Triangles that lie between the fame Pa- 


rallels are proportionable to their Baſes ; that is, as F; 
P to LM, ſo the Parallelogram POIL, to the . 27. 
Parallelogram LI K M; and as LM to MN, fo the Triangle 
ILK M, to the Triangle MK N. Zuc. Lib. VI. Prob. 1. 


TRHEOR. XV. 
If a Line be drawn parallel to any Side of a Triangle, it cuts 


"2. the other two Sides proportionally. 


In the Triangle OPQ, draw IV parallel to the Side OQ, 


it ſhalt cut the Sides PO and PQ; ſo that as PT to PO, to 
X PV to PQ: Draw OV and TQ, and make the Friangles 
O and OQV which will be equal (Theor. 13.) 5 

therefore the Triangles OT V and TV Q are equat . 21. 
(As. 3.) But it will be as PTV to TOV, ſo PT to TO 
| (Theor, 14.) and as PTV to TO (becauſe O TV is proved 


equal to TVQ!) ſo PV to'VQ,; deſtroy the two firſt Terms 


XZ (PTV and TO v) it will be as PT to TO, oPV to VA; 
which was to be demonſtrated. : 


Trros, XVI. 


| If in a Right-angled Triangle there be a Perpendicular let fall 
from the Right- angle upon the longeſt Side, it will divide the 


| | 'Friangle into two Triangles, ſimilar and proportionable to the 
| firſt, and to one another. 


For the Triangles NOP and N QO are alike (by Theor. 61) 
becauſe NO P and NQ. © are both Right-angles, and N is an 


| Angle common to both Triangles. and by the ſame 


Theorem N OP and OQP ate alike, becauſe both Fig. 28. 


| Tight-angled, and the Angle Q is common to both; therefore 


the Triangles NQO and OQP are alike by (Ax: 1.) and it 


will always be 


As the longer Leg in one Triangle 

To its-Hypothenuſe, 

So the longer Leg in the other 

To its Hypothenuſe, 

And the ſame between any other fimilar Sides: 

| E 2 | Hence, 
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Hence, as N Q (the longer Leg of the Triangle NQ O) 

To NO (the Hypothenuſe of the ſame :) 

So NO (the longer Leg of the Triangle N OP) 

To NP (the Hypothenuſe of the Triangle NO P;) | 

Therefore the Square of N O, is equal to the Product of 
NQ, multiplied by NP. 7 | 

And by the ſame Rule, GELS | 

As Q (the ſhorter leg of the Triangle OQP) 

To OP (its Hy pothenuſe:) = 

So OP (the ſhorter Leg of the Triangle N O P) 

To NP (its Hypothenuſe ;) . 

Therefore the Square of OP is equal to the Product of NP, 
multiplied by Q P, &c. | | 


THrzor., XVII. 


In all right-angled plain Triangles, the Square of the longeſt 
Side commonly called the Hypothenuſe, is equal to the Sum 
of the Squares of the two ſhort Legs. 5 


Let the Triangle be ABC, right-angled at A; and draw the 
Square AH IC, that each Side be equal to A C: Alſo with the 
Rela other two Sides A B and BC, draw the Squares 

C. *9* AF and BD; draw AK perpendicular to BC, and 
continue it to L, parallel to B E. 


The Product of CD (equal to B C) multiplied by K C pro- 
duceth the Parallelogram K C D L, and is equal to the Square 
of AC, which is the Square AHIC (Theor. 16.) and by the 
ſame Rule and Theorem, the Parallelogram B K LE, the Pro- 
duct of BE (equal to BC) multiplied by BK, is equal to the 
Square AB F G, the Square of AB; but if BE LE be equal to 
ABFG, and ECDL be equal to AHIC, then the whole 
BCDE (the Square of BC) is equal to both AHIC and 
ABF G, the Squares of the Legs; which was to be proved. 


___ CHAP. 
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CHAP. Bk 


GEOMETRICAL PROBLEMS: 


Or, Things to be performed in Order to the 
Practice of 


SURVYEYENG 


_ Pros. I. | 
F ROM a given Point in, or near, the Middle of a given 


Line to raiſe a Perpendicular. 
Let the given Line be E G, and the given Point H, from 
whence it is required to raiſe the Perpedicu- Fi 
„„ „„ *. 
Take any Extent in your Compaſſes, and with one Foot in 
the given Point H, make the marks E and G; then open the 
Compaſſes to a little wider Extent, and with one Foot in E 
make the Arch F, and with the ſame Extent, and one Foot in 
G, croſs the ſaid Arch in F; then from the ſaid Crofling at F 
to the Point H, draw the Line H F, it will be the Perpendicular 
* | ; 
or if you imagine Lines drawn from F to E, and from F to 
G; then there are two Triangles formed, in which F E is equal 
to F G, and E H is equal to HG, and FH is common to both; 
therefore the Triangles are alike, and their Angles are equal 
Theor. G.) EF H to GF H, FE H to FGH, and F H E to 
FG H: But FH E and FH G are equal to two Right- angles 
| (Theor, 1.) and being equal between themſelves, they are two 
i eur re and F H is perpendicular to EG; which was to 
b — 1 5 | 


ya i oF vv *” 


Pros. II. 


From a given Point F, over the Middle of the Line E G, to 
let fall a Perpendicular. Fo | 
With any Extent more than the neareſt Diſtance from the 
Point to the given Line, and leſs than the Extent from the ſaid 
. Point to the (neareſt) End of the ſaid Line, and F; 
placing one Foot in the Point F, make the Marks * 
E and G. Divide the Space E G into two equal Parts in the 
Point , making E H equal to HG; draw a Line from th 
| E 3 given 
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given Point F to the Point H, it is the Perpendicular required, 
Demonſtrated, as in Prab. 1. | 


PAORk HL 


To raiſe a Perpendicular from the End of a given Line, ſup- 4 | 


pole from the End N of the Line MN. 
With any Extent (but' beſt with little more than half the 
given Line) and one Foot in the given End N; turn the other 
End about, and place it any where above the Line, 


HR. 30. as in the Point P; and keeping it there, turn the 


other End about to croſs the Line ſomewhere, as in M. Kee 


the Point ſtill fixed in the Point P, and with the other make the * | 


Arch O over the Point N; lay a Ruler from the Mark at M, 
Over the Point P, and where it cuts the Arch O, make a Mark; 


draw a Line from the Point O (where the Ruler cuts the Arch) = 


to the given Point N, it is the Perpendicular required to be 
Taiſed, | 


The Points M, N, and O are equally diſtant from the Point 


P by Conſtruction ; and the Points M, P, and O are in a Right- : | \ 


line, becauſe O is found by laying a Scale over M and P. 
Therefore, | 


If upon the Center P, and with the Diſtance PO, PN, or | 


PM (for they are equal) an Arch of a Circle was drawn from 
M to N and O, it would be a-Semi-circle; and if the Line 


MPO was drawn, it would be its Diameter, and the Angle 


M N O would be an Angle in the Semi-circle, and conſequently 
2 Right-angle (by Theor. 10.) therefore N O is perpendicular to 
MN ; which was to be demonſtrated. | 


PR O B. IV. 


How to let fall a Perpendicular from a Point over a Line, when 
the Perpendicular will fall ſo near the End of the Line, that the 
Method for letting fall a Perpendicular from a Point over the 
Middle of a Line is impraQticable. | 

Let the Line be R S, and the Point T be the Point from which 
Ahe Perpendicular is to fall. 

From the given Point T, draw the Line T R to eroſs the gi- 
ven Line RS, ſomewhere toward the contrary End, to which the 
F; Perpendicular is to fall, as in R; divide the Line 

. 31. equallyin V, fo that VR be equal to VT; then 
with the Extent V T or VR, and one Foot of the Compaſſes 
in V, with the other croſs the Line RS in 8. Laſtly, from the 

ven Point T to the Mark at 8, draw the Line T 8, it is the 
er required. „ s 2 4 


Demonſtrated as in Prob. 3. . 
C7 ROD 


© 
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ROB. V. 
To draw a Line parallel to a Right-line, at any given Di- 
ſtance from it. | ; | 
"*X *<SuppoſetheRight-linegiven at AB; take in your Compaſſes the 
*X Diſtance that is to be between the given Line, and the propoſed 
parallel Line, and with one Foot of your Compaſſes in or near 
one End of the given Line, as at A, with the other Fs a 
X deſcribe the ſmall Arch C; then with the ſame Ex- &e 3. 
tent, and one Foot in or near the other End of the Line, as at 
3, with the other draw the ſmall Arch D; draw a Right-line 
© 7 juſt to touch the Extremity of the ſaid Arches, it will be che Pa- 
= : rallel required. | | 1 


F 26 75 
4 . F 2 


PR O B. VI. 2 ny We 


Io divide a Line given into two equal Parts, commonly call- 
== © ed biſſeRing a Line. | 

Let the given Line be E F; take in your Compaſſes any Ex- 
tent more than half, and (moſt conveniently) leſs than the whole 
Line, and with one Foot in one End of the Line as at F, draw 
the Arch GH; then with the ſame Extent, and 


one Foot in the other End at E, croſs the ſaid Arch Pig. 33. 
in Gand H: Lay a Scale from the croffing at G to that at H, 
= and mark where it cuts the Line E F, as at O, for that Mark is 
1 the Middle of the Line E F. 
. I. 
To make an Angle equal to an Angle given. | 
Let the given Angle be I K L, and let it be required to 
1 _ H * to make with the Line MN, a Angle equal 
to to G 
l With any Extent in your Compaſſes leſs than the Length of 
the ſhorteſt of the given Lines, and one Foot in the given angu- 
h | lar Point K, ſweep thearch PO; and with the ſame Extent, 
and one Foot in the Point where the other Angle is F; 5 
E intended to be made, as at M, draw the Arch Q R 4E. 30 
je at Pleaſure; take in your Compaſſes the Extent OP, and keep- 
5 ing that Extent in your Compaſſes, ſet one Foct in Q, and ſet 
* | the other upwards to R. From M, and through R, draw the 
2 Right-line M R, continued at Pleaſure, it ſhall make, at M, an 
1 Angle equal to the given Angle IK L, as required. | 
1e | | . 
Rs, E 4 ; | PN D J. 


Be 
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Prop. . 


To lay down an Angle to contain any (poſſible) given Num- 
ber of Degrees : Suppoſe 48. 
This requires the Help of a Line of Chords, and is thereby 
thus performed. | p 
Draw the Line S T at Pleaſure; take the Chord of 60 De- 
grees (always) and with one Foot of the Compaſſes at the End 
of the Line where the Angle is to be made, as at S, with the 
F: other draw the Arch V W ; take in your Compaſſes 
. 35* the Degrees propoſed, which here is 48, from the 
Line of Chords, and with one Foot in V, extend the other up- 
wards to W; then through W, draw the Line 8S W continu- 
ed; it will make, with the Line 8S T, an Angle of 48 Degrees 
required. 5 


PROS IT 


T hree Sides of a Triangle given, to lay down the Triangte, 
provided any two of the Sides be longer than the third. 
H 28 Let the three Sides be the three Lines A, B, and 

8. 30. C, and from them to form the Triangle DEF. 

Take the longeſt Side C in your Compaſſes, and with that 
Length draw the Line DE; then take in your Compaſſes the 
next Side B, and with one Foot in D, draw the Arch F; then 
take the ſhorteſt Side in your Compaſſes, and with one Foot in 
E, croſs the aforeſaid Arch F in F, and from that Croſſing draw 
the Lines FD, and FE, and that is the Triangle required to 
be drawn. 


Fan. X. 

To bring any three Points (not ſituate in a Right- line) into 
the Circumference of a Circle. | 72 

Suppoſe the three Points be G, H, and I; firſt with any Ex- 
tent more than half, and leſs than the whole Diſtance GH, 
F; and one Foot in G, make the Arch MON, and 

g 37: with the ſame Extent, and one Foot in H, draw 
the Arch MN, to croſs the former in M and N. 

Alſo with the fame Extent, or any other more than half H I, 
and one Foot in H, draw the Arch LS K; and with this laſt 
Extent, and one Foot in I, draw the Arch LX K, to croſs the 
former Arch in L and K; then through the Croflings at L and 
K, draw a Line K LO: Alſo through the Croſſings at M and 
N, draw the Line NM O., to cut the Line K LO in O; then 
is O the Center of the Circle: If you place one Foot 5 the 

am- 
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Compaſſes in O, and extend the other to G, H, or I, that Ex- 
tent will carry a Circle through all the three Points. | 


PO. XI. | 


To divide a given Right-line into any Number of equal Parts. 

Suppoſe I would divide the Line OP into five equal Parts. 

Firſt from P, draw the Line P Q of any conve- Ei. 28 
nient Length, and to make any Acute- angle with 8. 38. 
the Line OP. | 

Alſo from O, draw the Line O R, to make the Angle POR, 
equal to the Angle QP O; for then will QP and OR be pa- 
rallel (Theor, 3.) Set off four of any equal Parts (always one 
leſs than the Number of Parts into which the Line is to be di- 
vided) from P towards Q, and the ſame from O towards R, 
and draw Lines from 1 to 4, from 2 to 3, &c and where theſe 
Lines croſs the Line O P ſhall be the Points that divide it into 
five equal Parts. 


i 


To make a true Geometrical Square, whoſe Side ſhall be 
equal to a Right- line given. 0 Ay 

Let the given Line be 8 T, and it is required to make a 
Geometrical Square, whoſe Side ſhall be equal >»: 
ty it, | | 8. 39. 

Draw the Line Y X equal to S T, and (by Prob. 3.) raiſe the 
Perpendicular V V from the Point V, and ſet the Length of the 
Line S T, from Y to V; then with the ſame Length 8 T in 
your Compaſſes, and one Foot in V, make the Arch at W; 
and again, with the ſame Extent, and one Foot in X, croſs the 

FX faid Arch at W, and to the ſaid Crofling, draw the Lines VW 
and X W, and the Square is finiſhed. | 


| D 
| Having two Lines given, to find a third in a Geometrical 
E Proportion, viz. the Square of the ſecond equal to the Product 
= of the firſt and third multiplied together: Or, as the firſt to the 
ſecond, ſo the ſecond to the third. | 
Suppoſe the two Lines be H and I, and it is required to find 
a Line in ſuch Proportion, that as H to I, ſo I to F; 
the Line required. | phe. e 
Draw the Line AC of any Length, and from one End of it, 
as A, draw the Line AB, continued to make an Acute-angle 
at Pleaſure, with the Line A C, as the Angle BA C. 
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Take the ſhorter of the two given Lines, as H, in your 
Compaſſes, and ſet from A to D; take alſo the longer of the 
two given Lines, as I, in your Compaſſes, and ſet it upon the 
Line AC, from A to E; and alſo on the Line AB, from A to 
F, draw the Line D E ; and then from the Point F (by Preb. V.) 
draw F G parallel to DE; then it ſhall be „ 

As AD (equal to H) to A E (equal to I:) So the ſaid A E 
ual to A F) to A G, the third Proportional required. 
or DE is parallel to FG by Conſtruction; therefore the 
Triangles A D E and AFG are proportianable. Euc. Lib. VI. 
Prop. 2. vis. As A D to AE, fo A F to AG. 5 

But A F is equal to AE by Conſtruction: therefore, as A D 
to AE AE to AG; conſequently, as H to I, ſoisI to AG, 
the Line required. ä 1 
PRO B. XIV. 

To divide a given Line into two Parts, which may be in ſuch 
Proportion to each other, as two other given Lines. 

F; Let the whole Line be K L 35,to be divided in ſuch 
Z* 41. Proportion, as the Line M 6, is to the Line N 9. 

From either End of the given Line, as K, drawa LineKQ, 
to make an Angle at Pleaſure with K L; then take in your 
ps the Line M, and ſet off upon the Line K Q, from 

to ; | | ; 


Set alſo the Line N from P toQ, and draw QL, and pa- 
rallel to that draw PO from P to O; then is the Line QL di- 
vided in O, into two Parts that bear the ſame Proportion to each 
other, as the Line M to the Line WC. 

For QL and PR are parallel by Conſtruction; therefore as 
K A of Q, ſo K O to OL. Euclid. Lib. VI. Prop. 2. Alfo, 
b 43 | | 
"Bar KP is equal to the Line M, and PQ equal to N; 
therefore, i | | Fe 
As M to K O, fo N to OL; which was to be done. 

Or in Numbers, the Line K L 35, is divided into two Num- 
bers 14 and 21, in Proportion, as 6 to; for as 6 to 14, ſo 9 
to 21. 5 | | 

| 25; Prob. XV. £ 22] 

Three Lines being given, to find a fourth proportional ; tha 
38, as the firſt to the ſecond, fo the third to the fourth. | 
Let the given Lines be G, H, and I, to find a fourth, 

Fr. 24. that as G to H, ſo I to the fourth Line found. 

Draw RS and RT continued, to mak: any Angle at Plea- 
ſure at R. + SER: 1 
et 
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+. Set the Line G from R to V, and ſet H from R to 11 and 
laſtly, ſet L from R to X; then draw V Y, and parallel there- 
to, from X, draw the Line X Z, to cut RS in Z; then is RZ 
the fourth Line required. For, 75 

4s RV to R, ſo RX to RZ. Demonſtrated as Prob. 13. 
and 14. | 

3 N. B. In the foregoing Theorems and Problems, Problems 
the 13th, 14th, and 15th, quote Euclid, Book VI. Prob. 2. 


C, quotes Book 1, Prob. 13. 


2, © I, 15. 

3 1.— 29. 

4 N 1.— 232. 

—_— 1 55 1.— = 
| 6, — — 6, —— 4, and 1 
„ 1.— $, 19. 

- 14, — 0, —— 1. 


CHAT. IV. 


Plain TRIGONOMETRY. 


HAT the ſeveral Sorts of Angles and Triangles are : 
. See Definition 10, 11, 12, 13, 14, 15, 16, Chap. I. 
And for laying down any Angle or Triangle, ſee Prob, 7, 8, 
and . | 


| SECT. I. Axioms. 
There are four Axioms by which all right-lined Triangles 
are ſolved, The firſt Axiom is confined to right-angled Tri- 
angles, and the other three extend to either right-angled Tri- 
angles or oblique; in either of which, the Baſe ſignifies the 
longeſt Side ; which, if it be a right-angled Triangle, is the 
Hypotbenuſe : See Def. 10. - oy] 


Axr1om I. 
In all right-angled plain Triangles, if one Leg be made Ra- 
dius, the other Leg is the Tangent of its oppoſite Angle; and 
ge Hypothenuſe is the Secant of the ſame Angle; but if the Hy- 
pothenuſe 


EEE 
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| pothenuſe be made Radius, the Legs are the Sines of their op- 
poſite Angles; that is, | | 


As the Leg made Radius, 

Is to the Radius or Sine of go Degrees; 
So the other Leg, | 

To the Tangent of its oppoſite Angle. 


But as you are taught in the Golden-Rule, Chap. VIII. That 

the required Term is always the laſt or fourth Term, and muſt 

be always of the ſame Denomination with the ſecond Term, we 
hence deduce this uniyerſal Rule, 


Note, F a Side be required, let an Angle be the fir ſi Term in the 
Proportion ; but if an Angle be required, begin with a Side; 
that is, as GH to Radius, ſo HI, to the Tangent £4 the Angle, 
G: (See Fig. 43.) Or, as Radius to GH, ſ Tangent of the 
Angle G, to the Side IH. 


AT pn I. 


In all plain Triangles, right-angled or oblique, the Sides are 
proportionable to the Sines of their oppoſite Angles, by the ſe- 
cond Part of Axiom 1; that is, | 


As the Sine of the Angle D, ; 
To the Side EF: 8 
So Sine of the Angle E, F. 
Too the Side DF. | 


Note, The Angle E is obtuſe ( ſee Def. 7.) and the Rule to find 
the Sine of an Obtuſe-angle is, 


Subtract the Degrees and Minutes of the Obtuſe-angle from 
180 Degrees, the Sine of the Remainder is the Sine of the 
. Obtuſe-angle required. 

As, if I deſire to know the Sine of 132 Degrees 180 : oo 
35 Minutes, it is the Sine of 47 Degrees 25 Mi- 132: 25 
nutes, as in the Margin, viz. 9.86705. — 


47 : 25 


Ax1om III. 
In all right-lined Triangles, _ 1 
4s the Sum of Sides, including an Angle given, 
Io the Difference of the ſaid two Sides z © 


AR TOO E N 6t 


S$o the Tangent of half the Sum of the other two Angles, 
To the Tangent of half their Difference. 


Note, If one Angle be given, the Sum of the ather two is alſo gi- 
wen, becauſe the three are equal to 180 Degrees, by Theor. 5. 


This half Difference, added to the half Sum, gives the greater 8 
of the unknown Angles ; and ſubtracted from it, leaves the leſs; 
that is, 


As the Sum of the Sides DE and EF, 
To the Difference of the ſaid Sides 
So the Tangent of half the Sum of the A D and F, 


To the Tangent of half the Difference of the N | 
1 | Angles. 1 80 * Fig 44. 


n IV. 


In all ri 'ht-lined Triangles, = — 
As the Bale 7 longeſt Side 1 . 50 8 4 
To the 8 the other two Sid 2 
©, um of the other two ides D an 2 Aide 
So the Difference of the ſaid two Sides D E and E F, 
To the Difference of the Segments: of the Baſe. 


Note, The Segments of the Baſe are D G and G F: The Baſs i 7s 
divided into theſe two Segments in G, by a Perpendicular let fall 
From E to the * D F , 10 Erob. 2. 


SECT, II. A Ebbe. 


e481 1. 


Given, the N NN and one Acute- angle, to find a Leg. 5 
Given A . 33 45. 2 Required HI. Fig. 4+3* 
| | Cons TRUCTION. . 


To lay down this Triangle, draw the Line G H at Pleaſure; 
and from one End of it, as G, draw another Line GI, to make 
the given Angle 33 45, with the Line G H, by Prob. 8. which 
will be the Line 8 I, upon which ſet 540 (the Si ide GI) from 
G to I, and from I Jet fall the Perpendicular I H, by Prob. 4. 
and then is G H 1 the Triangle required, and the Leg H I mea- 
ſured by the ſame Scale of equal Parts, from whence you! took 
the Side GI, will be found to be 300. 4 
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All Trigonometrical Calculations are now generally performed by Lo- 
 garithms, in which Addition performs the Office of Multiplication, 

and Subtraction performs Diviſion ; and as in the Golden- Rule di- 
rect, it is, as the firſt Term to the ſecond, ſo the third to the fourth, 
ſo it is in Trigonometry ; and therefore, whereas in the Golden-Rule, 
you multiply the two laſt numbers together, and divide the Product by 
the firſt, you muſt now obſerve the following Rules in this, and all 
other Calculations by Logarithms and Sines, or Tangents : | 

I. That all Sines or T angents repreſent Angles ; but all common 
Logarithms found in the Table of Logartthms, repreſent Sedes. 

2. Add the two laſt Numbers or Logarithms together, and from 
their. Sum ſubtraft the 9 er of the firſt Tarm, the Remainder 
ſhall be the Logarithm of 
Logarithm of a Side, or the Sine or Tangent of an Angle. 

3. If Radius be one of the two laſi Numbers given, you have only 

F ſubtract the fir: Number from the other of the two 

; the ae Fs with 1 adued on the Left. hand of it : For to add 
303 bh dius to any Sine, is but to place 1 before that Sine. 
KP 6 Thus, to add Radius 10.0000, to Sine of 25 Degrees 

19-9290 9.6260 will Hand as you ſee, and may be readief done 
by ſetting 1 before 9.6260, and will tand thus without that Trouble, 

6260 | | 


19.6260. | | 
If Radius be the firſt of the three given Terms, you need onl 
. laſt . 47 their yaw, cut off the 1 fetwards 
the N and the Remainder is the Logarithm, Sine, or Tan- 
ent requir. x _ 3 — 
- 8 ＋5 none of the three given Terms. be Radius, then inſtrad of the 
firſt Term, take its Complement Arithmetical (which for Brevuity, is 
commonly expreſſed Co. Ar.) by taking every Figure therein from q, 
(or for more exatineſs, take the laſt Figure towards the Right-hand 
from 10) and ſet the Remainder for the firſt Term, and then add all 
the three Logarithms together, and from their Sum, cut off 1 towards 
the Lefi-hand, and the remaining Figures is the Logarithm, Sine, or 
Tangent required. | . 
I ſhall explain theſe Rules by ſome Examples in the following Caſes. 
CALCULATION, 

In the foregoing Triangle, Caſe I. Fig. 43. 

Here is a . + $a: an * : muſt be the firſt 
Term by the Rule in Ax. 1. therefore by Ax. 2. 


As Sine of the Angle Ho - - - - 10.0000 
To Side oppoſite GI 540: - — 2.7324 
So dine of the Angle G 3345, - — 29.2442 
To Side oppoſite HI 330. - + 1)2.4771 


By 


fourth Term required, viz. Euber the 


PC ». 
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By Rule 4. above, add the two laſt Logarithms together, and 


2 | from their Sum cut off x towards the Left-hand, the Remainder 


f | 2.4771 is the Logarithm of 300, the Side HI required. 


= CASE II. Fig. 43. | 
Given, the Angles and a Leg, to find the Hypothenuſe 


i Angle G 334 2 
Given 1 Leg H [ 2-4 5 j Required G I. 
The Angle I is 56 15. by Theor, 5. Therefore, 


ConsSTRUCTION. 


Draw the Line HI 300, and at I, make the Angle HI G 
56 15, by Prob. 8. and from H ereR the Perpendicular H G, 
by Prok 3. to cut IGinG; then is IH G the Triangle re- 
quired. EIN 2 | 


3 CALCULATION, by Ax. 2. 


As Sine of G 3 - = =- - - 9.744 
To Side oppoſite HY ao — = = 2 
80 Radius or Sine of H go : oo 10. ooo 
To Side IG 54400 2.7324 
| CAS E III. Fig. 43. 
Given, the Angles and a Leg, to find the other Leg. 
eee 3348 im dies. i 
Conſtruction, as in Caſe 2. 


— 


CALCULATION. 


This may be performed by Axiom 1; by Axiom 2. it follows 
alſo, making the given Leg HI Radius, thus, 


As Redius fe. 0 eo - - "a: 10.0000 
To Leg HI 3h00 2.47 
To Tangent of Angle I 56 : 15 - - - 10.1751 


To Leg GH 449. © 12.6522 


Case 


64 TRIGONOMETRY. 

7 CAs E IV. Fig. 43. 

| Given the Hypothenuſe and a Leg, to find an Angle. 
. © F Hypothenuſe 18 540 . 

Given f "ob HG 1 1 Required Angle I. 


re -  ConsTRUCTION. 
Draw GH 449, from G to H, and at H ere the Perpen- 
dicular H-I ; then take in your Compaſſes the Side J G, and ſet- 
ting one Foot in G, obſerve where the other Foot in turning 
about will cut the Perpendicular H I, which will be in I. From 
that Point to G, draw the Line 1G, and your Triangle is fi- 
niſhed. 2 . nac 
DLH 5197". ERNI A T1 t tr: 3. | 
KT r 12 $004 des 
FE ASSIG 540 1 n 1 1 5 _— 2.7324 
15 o Radius Kßh) „ o ww 4 10.0000. + 
So Side HG 449 - - - — 2.6522 


To Sine of Angle I 56 : 15 — & - . 9.9198 
If the Angle G was required, ſubtract the Angle I 46 : 16 
from go'Degrees, and the Remainder 33 : 45, is the Angle G, 
by Theor. LY : ; | 


— 


CASE V. Fig. 43. 
Given, the Hypothenuſe and a Leg, to find the other Leg. 
. F Hypothenuſe I G 540 3 
| Given 3 Les HG 449 g * Leg HI. 
Conſtruction, as in Caſe 4. 


CALCULATION. 
Find the Angle G 33 : 45, as in Caſe 4. and then by Ax. 2 
Shiite Les H Lrequinet, © ed 2 = * * 
JJ ( 10.0000 . 
To Side IG $40 = - =. == - $2. 2.7324 
So Sine of Angle G 33:45 - 9.7447 


: * Os : 5 x f . — 2 — wage ponents 
To Leg HI 3ooooh⸗ - » « « - 12,4771 
_ ; Case | 


8 


Wo N 
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C As E VI. Fig. 43. 
The Legs given, to find the Angles. 
iven 1 Les GH, ; Required Angle 1 HH 


Cons TRUCTION. 


1 Draw GH 449 from G to H, and at H erect the Perpendi- 
BS cular HI, upon which ſet 300 from H to I, and draw I G, it 
We finiſhes the Triangle. 


CALCULATION, by Ax. 1. 

As Leg GH 4 2 
To Radius = 1 
Do Leg HI 300 - 


- - - - 2.6522 
— - 10.0000. 
wp - 24771 
To Tangent of the Angle G 33:45 - - 9.8249 
The Angle G being found, the Angle I is found, as in Caſe 4. 


Case VII. Pig. 43. 
The Legs given to find the Hypothenuſe. 


TED Leg G 2 
Given 1 * be WT 8 Required Gl. 


— _ * 


Conſtruction, as in Caſe 6. 


CALCULATION, by Ax. 2. 


Find the Angle G, as in Caſe 6. and then to find the Hypo- 
thenuſe. | 


As Sine of Angle G 33;45 - < =- = 9.7447 
To Leg HI 300 - - - 2.4771 
So Radius or Sine of H go: 00 - - = 10.0000 


— — —__—_— 


To the Hypothenuſe GI 540 242.7324 


F SECT. 


6 TRIGONOMETRY. 
Secr. III. Of Ovlique Plain Triangles. 


CASE I. Fig. 44- 
Two Angles, and a Side oppoſite to one of them, being gi- 
ven, to find the Side oppoſite to the other. | | 


. The Angle F 30:0 
Given 1 The Angle D 45:0 c Required the Side E F. 
T C The SideDE 290 : 


ConsSTRUCTION. 


Draw DF at Pleaſure, and from D draw DE, to make the 
iven Angle of 45 with D F, by Prob. VIII. and ſet 290, from 
to E; then becauſe the Angles D and F together, make 75 
Degrees, the Angle E is 105 Degrees, by Theor. 5. therefore 
from E draw EF, to make with E D an Angle of 105 Degrees, 
by Prob. 8. and then is DEF the Triangle required. 


Note, When one of the Sides of the Triangle that contains the 
Propoſed Angle, is not ſo long as your Radius or Chord of 60, 


have continued the Side ED to M. 


Note alſo, I ben an Angle A obtuſe, or more than 90 Degrees, 
| you muſt take it off the Chords twice, becauſe the Lins of Chords 
goes but to ꝙo Degrees. TE | : 


Obſerve, I ben the Sine of any Angle above o is required, ſub- 
tract the Degree and Minute from 180, and the Sine of the 
Remainder is the Sine required: So the Sine of 105 is the Sine 


of 75, &c. 


CALCULATION, by Ax. 2. 


To Side DE 290 - - - - - - - 2.4624 
So Sine of Angle D 45:9 - - - » - 9.8495 
8 — ——m——ĩ::́hy6— 


To Side EF 410 FFC 1)2.6129 


Here we have taken the Co. Ar. of the firſt Term, 9.9999 
according to the Direction of Rule V. at the Begin- 9.6989 
ning of this Chapter; the Sine of 30 being 9.6989, 
the Co. Ar. is 0.3010, as in the Operation annexed. 0.3010 

| Cass 


you may continue the Side by a prict d Line or Pencil, as here! 


.. 


A „ ag «a 


2 HO Y —— 
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CASE II. Fig. 45. | LG 
Given, two Sides and an Angle oppoſite to one of them, to 


| 1 | find the Angle oppoſite to the other. 


AngleK 45:0 | 

Given ö Side LM 410 F Required the Angle I. 
Side K M 560 

This is called one of the ambiguous Caſes, becauſe it will 

admit of two Anſwers, for the given Sides and Angles may re- 


4 main the ſame, and yet the required Angle L may be either 


acute or obtuſe, 


ConSTRUCTION. 


Draw K M 560, and from K draw K L; continued, to 
make at K, an Angle of 45, with K M, by Prob. 8. take in 
your Compaſſes the given Side LM 410, and with one Foot 
in M, turn the other about, it will croſs the Line E L, con- 
tinued, in L and L; then if the Angle L be ſuppoſed obtuſe, 
the lower L is the Angle required ; but if acute, the uppermoſt 
L is the Angle, and the prick'd Line L M is the third Side of 
the Triangle. 


\ "CALCULATION. by Ax. 2. 


As Side LM 410 - _- Co. Ar. - 7.3872 
To Sine of the Angle K45:0 - - — 9.8494 
So Side KM 560 - - - - - - - = 2.7482 


To Sine of the Angle L - - - - - - 1)9.9848 


The Angle L is 74: 58, if it be ſuppoſed acute, or 105: 2, 
if it be obtuſe, | 1 | 


180 : 00 
74 : 58 


— —  CENEGIEOY 


105: 02 


Given, two Sides, and an Angle oppoſite to one of them, ta 


find the third Side. 


I dide LM 410 | 
Given } Se K M 560 0 Required the Side K L. 
Angle K 45: © 
F 2 Here 
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Here again, as before, it mſt be known, whether the Angle 
L be obtuſe or acute; for if the Angle L be acute, it makes 
the Side K L longer than if it was obtuſe, 2s appears by the Fi- 
Ek | 


Conftruftion is the ſame as in Caſe 2. 
| CALCULATION. | 
Find the Angle L, as in Caſe 2. and the Angle K being pi- 


ven 45: o, the Angle M is found by Theor. 5. and then by | ; 


Axiom 2. 


If the Angle L be acute, 


As Sine of the Angle L 74: 58 Co. Ar. - o. 0151 
To Side K M 560 - - - - - - - - 2.7482 


So Sine of the Angle M 60:2 - - - 9.9376 
To the Side KL 3h 2??: : 


| 1)2. 7009 


But if the Angle L be obtuſe, viz 105: 2, the Angle M f | 


will be but 29: 58; and then, as before by Ax. 2. 


As Sine of the Angle L 105: 2 Co. Ar. 0.0151 
To Side K M 560 - - - - - - - 2.7482 


So Sine of the Angle M 29:58 - - - - 9.6985 
To Side K L290 - - - - - - - - 1)2.4618 


CASE IV. Fig. 46. 


Given, two Sides, and the Angle contained between them, 
to find either of the other Angles, or conſequently both. 


Side OP 410 }_ 
Given j Sine NP 560 { Required the Angle N. 
ju Angle P 30: o : | 


Cons TRUCTION. . 


Draw the Line NP 560, and from P draw PO, to make 
the given Angle of 30 Degrees at P, by Prob. 8. and ſet 410 


from P to O; then from O to N, draw the Line ON, and the 
Triangle is finiſhed. 0 


* 


C Als 


ke 
10 
he 


Le 


Side NK - < - - - 560 
Side OP - - - 410 


Sum - - - 970 
Difference - - - - = 150 
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CALCULATION. . 


This Caſe is performed by Axiom the third. 


— — - - - .-: - - $0.0 
Angle given 30.3 
Sum of the other two Angles 150.0 


| Half Sun 75-0 


As the Sum of the Sides 970 Co. Ar. - - 7.0132 


To their Difference 150 


— - - - - 2.1761 


So Tangent of +3 Sum of the unknown 


Angles 75:0 = - - 


. e 10.5719 


To Tangent of + their Difference 29: 59 - 9.7612 


Half Sum of the unknown Angles <- - - 75.00 
Half their Difference - - - - - - - = 29.59 


Added together, gives the Angle O - - 104.59 
Subtracted, leaves the Angle N - - 45.01 


CASE V. Eig. 46. 
Side OP 410 | 
Given Side N P 560 g Required the Side ON. 
Angle P 30:0 
Anfuwer, O N = 290. 


1 Comfiructian, as in Caſe 4. 


CALCULATION. 


Find the Angle O and N, as in Caſ 4. and then find the 
Side ON required, by Ax. 2. : 


As Sine of AngleN 45:1 + Co. Ar. o. 1 504 
To Side OP 410 hn - - - - - - 2.6127 


To Side N o - - - - 3)2-4020 _ 


F 3 Can 


yo TRIGONOMETRY. 
CASE VL Zig. 47. 
Three Sides given to find an Angle, 


| Side RS * | 
Given 5 Side RT 560 f Required Angle R. 
5 Side ST 410 


Cons TRUCTION. 
This is laid down by Prob. 9. 


CALCULATION. by Ax. 4. 


BRAT - - - - -.- — 410 
Side ass 290 
Sum of the Sides - = = = 700 
Difference of the Sides - 120 * 
Baſe RT - - - - 560 


As the Baſe RT 560 - Co, Ar. - 7.2518 
To the Sum of the Sides 500 = 2.8451 
So the Difference of the Sides 120 - 2.0791 
To the Difference of the Segments RW 

and WT 150 1 - - = j 1)2.1760 
Half the Baſe - - - - - 280 | 
Half Difference of the Segments = 75 
Sum is the Segment WT - 355 
Difference is the Segment RW 205 


| * 
| Then by Caſe 4. of right-angled plain Triangles, 
| By Ax1om II. 


W U: > $286 
To Sine of the Angle RS W 45:0 - = 9.8493 


The Angle RS W 45 ſubtracted from 00, leaves alſo 48 th 
Angle od. T pa en eh Ne 


eg the lame Method, the Angle at T may be found x 
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W The Drsckir ion and Usz of fuck INSTRU- 
MENTS as are uſeful and neceſſary in the Art 
of SURYFE TING. 


FF TL, 
sss 


HE whole Practice of actual Surveying; : 8 
that Part of the Art which muſt neceſſarily be 
performed in the Field, or upon the Spot; to- 

8 gether with all Inſtruments peculiarly applicable 

I to that Part of the Work, may be reduced to 


7 theſe twa Heads or Uſes. 


95889 


Fir/l, For meaſurin 8 and for that Purpoſe is the 
Surveying-wheel and Chains of ſeveral Sorts, &c. 


Secondly, For taking the Quantity of any Angle; and for that 
Uſe is the Circumferentor; the Theodolite; the Semi-circlez 
the Plain-table, &. | : 


But there are other Inſtruments alſo of Uſe for plotting a Sure 
vey upon Paper from the Field-book, or upon the Spot, or for 
more readily caſting up, or performing Multiplication or Divi- 
fion ; and theſe are Protractors, Scales of equal Parts, of ſeveral 
Sorts : Alſo Compaſſes, Gunter s Scale, the — Se. 
Of which! in Order. | 
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CHAP. I. 
"of CHAINE 


HERE have been divers Sorts of Chains made and uſed 
according to thedifferent Sentiments of Authors and Sur- 
veyors: But Mr. Gunter's Chain has now generally (and in my 
Opinion juſtly too) gained the Aſcendant of the reſt, being 
commodiouſly contrived for meaſuring, and expeditious for caſt. 
ing up what is meaſured by it. 

Ie is in Length twenty-two Yards ; that is, four Pole, at five 
Yards and a half, or fixteen Foot and a half to the Pole : So 
that every ſquare Chain, viz. every Piece of Ground a Chain in 
Breadth, and a Chain in Length, contains 16 ſquare Pole; 
and there being a hundred and ſixty ſquare Pole in an Acre, ten | 
ſquare Chains. to wit, ten Chains in Length, and one in Breadth, 
(or any Superficies equal to that) is juſt an Acre. | 

This Chain is divided into a Hundred Links of equal Length, 
and theſe are ſometimes marked at every ten Links with Pieces 
of Braſs, numbered 10, 20, 30, &c. namely, that Piece that is 
ten Links from one End is marked 10, and that that is twenty 
Links from the ſame End is marked 20, &c. But becauſe that 
Braſs that is ten Links from one End, is ninety from the other ; 
and that which is twenty Links from one End, is eighty from 
the other, &c. therefore theſe Pieces of Braſs are marked on 
both Sides, viz. that with 10 on one Side, has go on the other; 
and that with 40 on one Side, has 60 on the other, &c. So 
that which End ſoever of the Chain goes foremoſt, you may, 
by the Help of theſe Pieces of Braſs, readily know how many 
Links you are from the End of the Chain; for the Middle of the 
Chain being marked with a Ring, it is eaſy to know in all the 
reſt, which Figure to make uſe of, by obſerving which Side of 
the Middle of the Chain you are on, which the better to diſtin- 

iſh amongſt long Graſs, or Wood, or the like, it is beſt to 
have a red or white Rag tied to the Ring at the Middle of the 

hain. 00S | 

The Chain is thus divided into 100 Links, and marked at 
every 10, for the Conveniency of working by Decimals, which 
work like whole Numbers, and prevent the Trouble of Vulgar 
Fractions. 15 | | 5 

The Way of uſing this Chain is with two Perſons, one at each 
End of the Chain. The foremoſt (or, as it is commonly _ 
. 5% | | ( 


ber wo) 22 AC 2 


PA ©@ mz 
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% 
he that leads the Chain) takes in his Hand ten Sticks (by ſome 
== called Arrows), of ten or twelve Inches long. The ſofter the 
Ground, or the longer the Graſs, the longer the Sticks ought 
co be; and if they meaſure along the Side of a ſtraight Hedge, 
let him that leads the Chain, keep equally diſtant from the Hedge, 
and three or four Yards from it; and when the hiadmoſt Man is 
at the Point from whence they are to begin to meaſure, let him 
bold the End of the Chain there, till he that leads the Chain, 
= having the End of the Chain hung upon one or two of the Fin- 
ers of his Right-hand, and one of his ſharp Sticks in the ſame 
Hand (keeping the reſt in his Left-hand) pull the Chain tight, 
And ſtick down the Stick that he has in his Right-hand. 

This done, let him run forward with the Chain, till the hind- 
moſt Man come at the Stick, and take up that, till he that leads 
the Chain, ſtick down another, and ſo forward, till all the ten 
Sticks be ſpent, if your Space be ſo long. | 

Then let the Man that leads the Chain have all the Sticks a- 

ain, and proceed as before: And thus, by the Number of Sticks 
pent, or the Number of Times ſpending them all, you are help- 
ed to remember how many Chains you nave meaſured; ſo when 
the hindmoſt Man has got two, three, or four of the Sticks in 
his Hand, there is juſt ſo many Chains meaſured, from the 
Place where you begun, to the Place where he took up the laft 
Pin or Stick. | | 

If you have renewed the Sticks once or more, there is ſo ma- 
ny Times ten Chains meaſured ; and thus, if you have renewed 
three Times, and the hindmoſt Man have again got 7 Sticks in 
his Hand, you have meaſured thirty-ſeven Chains; and ſo in 
other Caſes, ; 

As for odd Links, the Braſs Pieces fixed to the Chain, help 
in counting them; for ſuppoſe you have renewed your Sticks 
three Times, and the Foreman have again put down four Sticks, 
but has not quite a Chain between the laſt Stick and Hedge he is 
to meaſure to, let him pull the End of the Chain to the rg 
and hold it there, till the hindmoſt Man (laying down the Chain 
ſtraight) come to the laſt Pin or Stick, and obſerve which Braſs 
Piece is next to the laſt Stick towards the Hedge, and how many 
Links it is from the Stick; as for Inſtance, ſuppoſe it is the Braſs 
Piece marked 70 on one Side, and thirty on the other; and if I 
ſee the Middle of the Chain (marked with a Rag for that Pur- 
poſe) between me and the Hedge, | know it is 70 Links, and if 
the Braſs Piece be 6 Links from the Stick towards the Hedge, 
that makes 76 Links ; ſo that the whole Length that I have mea- 
ſured, is 37 Chains and 76 Links, 5 

But 
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But you need not diſtinguiſh Chains and Links, but write 
them like Decimals 37.76; or if you will 3776, for 37 Chains 
is 3700 Links, to which add 76 Links, the Sum 3776 is the 
whole Number of Links that you have meaſured, and may be 
put down, either 37.76, or 3776; but it is beſt to put them 
down in the Field-book in Chains and Links 37-76 

In Order to carry a Chain ſtraight at a great Diſtance ; ſome 
that lead the Chain, only fix their Eye upon ſome Object in 
that Part of the Hedge they are to go to, and go towards it; 
but even that is very ſubjeR to Error, . 

The beſt Way to be exact is, while one ſtands at the Point 
they are to begin to meaſure at, to ſend another towards the 
Object they intend to meaſure to; and when he comes within 
twenty or thirty Yards of it, and if he is in a Right-line be- 
eween the Perſon ſo ſtanding and the ſaid Object, let him ſet 
up a Stick with a white Paper or Handkerchief at the Top of it, 
and ſo come back; but if he is not in a Right-line when he 
comes ſo near, let the Party ſo ſtanding, wave him to the Right 
or to the Left, till he ſettles between him and the ſaid ObjeR, 
and then put up his white Mark as before. 

And then, in leading the Chain, let him keep the ſaid white 
Mark, and the Object both in one; that is, in a Right-line with 
himſelf, and he will be ſure to deſcribe a Right-line with his 
Chain, and carry it ſtraight to the ſaid white Mark, and it can 
— 5 Difficulty to keep ſtraight for the other twenty or thirty 

8. . 70 DA 2 : 


Sometimes it happens in the Country, that there are ſome 
ſmall Parcels of Land to be meaſured or ſet out, where there is 
no Chain to be had todo it with. In fuch a Neceflity, you may 
ſupply the Place of a Chain with a Rope or Cord: but then 
great Regard ought to be had to the Weather, for wet Weather 
will make it ſhrink and grow ſhorter, and very hot Weather will 
make it grow longer than uſual ; but if Neceflity oblige it, it is 
beſt to have a Rope or Cord half worn, and uſe it in Weather 
that is fair but cloudy, You may cut it to four Pole, or two 
Pole, and may meaſure the odd Links by a Stick cut to the 
Length of tea Links, and marked with a Notch at the Length 
of every Link; and it may with Care ſerve very well to meaſure, 
or ſet out Land for mowing, and the like, where better Oppor- 
tunities cannot be had. ( | z 
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CHAP. I. 
Of teSURVEYING-WHEEL. 


Hs Inſtrument conſiſts of a Wheel made of Wood, but 
neatly ſhod or lined about the Edge with Iron, ſomething 


1 like the Wheel of a Chariot, to prevent its wearing. 


The Wheel is fixed upon a ſhort Axis, whoſe Ends play in 
two Pieces of Wood, which go out foreward from the Body of 
the Inftrument for that Purpoſe, between which the Wheel 


=_ moves, 


In the Body of the Inftrument is a Machine of Clock-work 


1 acted by the Wheel, by means of an Iron Rod, which lies along 
in a Groove from the End of the Axis of the Wheel to the Clock- 


work, and ſo contrived with Wheels and Pinions, that when the 
Wheel is run forward upon the Ground (by two Handles at the 
after Part of the Inſtrument made for that Purpoſe) it turns two 


1 Hands, which are viſible on the upper Side of the Inſtrument, 
which Hands, by Figures they point at as they go about, ſhew 
| how far you have gone with the Wheel. | 


* 


To deſcribe all the Clock- work within the Inſtrument, with 


the Numbers of the Wheels and Pinions, would be of little Uſe 


to the Learner; but the Curious who deſire it, may ſee the whole 
Deſcription in Bzon's Uſe of Infiruments, fold by Mr. Senex. 


The Wheel (including the Thickneſs of the Iron about it) is 
two Foot ſeven Inches and a half in Diameter; ſo deſigned that 
ts Circumference may be eight Foot three Inches, or half a Pole; 


ſo that once about of the Wheel is half a Pole, eight Times 

about is a Chain, eighty Times about is a Furlong, and fix hun- 

dred and forty Times about is a Mile, | | 
There are two Hands turn about on the Top, or upper Side 


of the Inſtrument ; one of them goes round once in a hundred 


and ſixty Pole, or half a Mile, its End pointing round a Circle 
that is divided into a hundred and ſixty equal Diviſions, numbered. 
at every ten, and paſſes one of them at every Pole the Wheel 


* 

The other Hand goes once about in twelve Miles, and moves 
in a Circle divided into twelve equal Parts round it, and mark- 
ed I. II. III. Sc. to XII. and ſubdivided into Halves and Quar- 
ters, exactly like the Dial-plate of a Clock. 

The Uſe of the Wheel is to ſhew, only by driving it before you, 
how many Miles, Furlongs, Poles, or the like, you have gone, 

2 | h which, 
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which, without any Charge of Memory, or trouble of writing 
down, is eaſily diſcovered by the two Hands; as for Inſtance, 
the Hand that goes about once in halfa Mile, or a hundred and 
ſixty Pole, points out by the ſmall Diviſions every Pole you go, 
and when it has made a Revolution, the other Hand has vaſes 
half of one of the twelve Diviſions that are upon its Circle: 
And hence, | | 
Running your Wheel along, ſuppoſe in the Road, and having 
run by Computation two or three Miles, you look upon the two 
Indexes, and you find the Hand which moves in the Circlenumber- 
ed I. to XII. to ſtand between II. and the Mark that is half be- 
tween II. and III. and the other Hand at 100; I conclude by 


the firſt Index, or Hand, that | have gone between two Miles, ? 


and two and a half; and by looking at the other, which points 
at 100, I find I have gone two Miles 100 Pole. 


But if the firſt Index, or Hand, had been between II. and a 1 
half, and III. then the other ſnews how much you have gone 


above two Miles and a half. 
Example. If the firſt Hand be more than half paſt II. and the 


other at go, I know I have gone two Miles and a half, and nine- 


ty Pole, which (becauſe eighty Pole is a Quarter of a Mile) is two 
Miles, and three Quarters, and ten Pole. 

With theſe Inſtructions, they that underſtand the Uſe of the 
Hour Hand and Minute Hand of a common Clock, cannot be 
jgnorant in this. | | - 

. 4 « pen are theſe Cautions to be obſerved in the Uſe of the 
heel. | | 

Firft, That before you begin Work, you put the two Hands 
to the Beginning of their Revolution; namely one of them to XII. 
the other to 160, and then count as before. 

Secondly, Avoid as much as poſſible, running the Wheel into 
Holes or Ditches in the Road; for as the Wheel will incline to 
ſink to the Bottom, you thereby meaſure the Concave, inſtead 
of the horizontal Surface, and make your Diſtance greater than 
ĩt ought to be. | 1 

Thirdly, Endeavour at a convenient Diſtance to foreſee when 
ſuch Holes or Ditches are in your Way, and by little and little 
avoid them; for if you do not ſee them before you come at them, 
going round the Edges of them will encreaſe your Diſtance, as 
much, or perhaps more, than going through them, and cauſe 
you to contract as bad an Error, or worſe. | 

Fourthly, In Surveying the Roads, avoid (as much as the 
Ground will admit) croſſing the Lanes, for that alſo encreaſes 
the Diſtance, even in meaſuring with a Chain; but in the Cau- 
tions, 


_—_— a A > A Www oa ab 


5 be more tolerable. ä 
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> tions above, the Error is not ſo conſpicuous in the Meaſure by 
the Chain, becauſe it will ſtretch over a ſmall Hole, and meaſure 
pretty near the horizontal Diſtance ; however, all theſe Errors 


ought to be watched againſt, and the rather, becauſe they all 
tend one Way; namely, to make the Diſtance more than it is; 


5 | whereas, if one made it more, and the other leſs than it ſhould 


be, one might help to compenſate the other, and the Error would 

Hence the Wheel is not a proper Inſtrument for meaſuring 
of uneven, woody, or marſhy Grounds, or other Places, where 
the above-mentioned Inconveniences occur. | 


The Uſe of the Wheel is (by the Help of the Theodolite, Cir- 


4 cumferentor, or Plain-table, adapted to the Uſe of either of them) 
= to 781 Roads, Rivers, or the like, thus: 


ix your Wheel and Inſtrument at the Place where you intend 


| to begin, whether upon a Road or River, &c. and call that your 


firſt Station. Then place ſome Perſon or Mark at as great a Di- 
ſtance from you along the Road or River as you ſee it ſtraight, 
and by your E the Bearing of the ſaid Mark, which 
ſet down. | 
Alſo run the Wheel from that firſt Station to this, which we 
ſhall now call the ſecond Station, and find the Diſtance ; which 
alſo ſet down. SY 3 | 

Then place your Aſſiſtant or a Mark at the third Station; that 
is, as far as you can ſee it ſtraight from the ſecond Station, and 
take your Bearing and Diſtance as before directed; which allo 
ſet down as before, and ſo proceed to the fourth, fifth, and ſixth 


Stations, &c, and you have the Road or River ſurveyed; and 


how to protract it upon Paper or Parchment, ſhall be ſhewn in 
the fourth Book. | | | 


Note, Hhen you ſurvey a Road, River, &c. by the Help of the 
Needle, Care ought to be taten to allow for the Variation; for 
although the _g will, without any Regard to the Variation, 
give you all the Angles, and the Poſition of the Stations. with 
Keſpect to one another; yet they will differ from the true Poſitions 
with Reſpect to the true Meridian, by as much as the Variation 

is, if that is not regarded and allowed For. | 


The Directions above being but a-Specimen of the Uſe of the heel, 
J fhall ſbeto how to ſurvey any curving or bending Road or Ri- 
ver, where the Parts of it are neither 2 nor yet mate 
Angles with one another, or however otherwiſe irregular ; but 
this you ſhall have in the fourth Book of Practical Surveying, 
under its proper Head of Surveying a Road or River.. 
= 5 CHAP. 
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HA P.. 
Of the THEODOLITE. 


T will be needleſs to ſpend as much Time in deſcribing all 

the Parts and Diviſions of every Inſtrument, as if every one 
that intends to learn Surveying, were firſt to make his own In- 
ſtruments; I rather think it ſufficient to give ſuch a general De- 
ſcription of them, as may enable the moſt ignorant, that defire 
to learn, to know and diſtinguiſh the ſeveral Inſtruments when 
he ſees them; and to them that know but ſo much, and are 
willing to learn more, a plain Account of the Uſe of them will 


be of more advantage than ſuch a large and particular Deſcrip- | 24 


tion. 

The Theodolite is a very uſeful Inſtrument in Surveying; they 
are moſt commonly made of Braſs, and conſiſt of a Circle of 
twelve or fourteen eue Diameter. The Limb is divided into 
300 Degrees, and theſe Degrees are again ſubdivided into ſmaller 

arts, as the Magnitude of the Inſtrument will admit of, ſome- 
times by equal Subdiviſions, and ſometimes by Diagonals drawn 
155 the outermoſt to the innermoſt concentrick Cirele of the 

imb. | - 

There is in the Middleof the Braſs Circle a Box, and a Needle 
touch'd with a Loadſtone; the Center or Cap of the Needle be- 
Ing in the Center of the Cirele; as is alſo the Center of the In- 


dex upon which it turns, to take any Angle, as Occaſion re- 
quires. 


On the Back, or under Side of it, there is a Ball and Socket 


ſcrewed on, whereby to fix it upon the Head of the —— 
Staff; ſo that in Time of Uſe, it may be turned about, or fixed 


in bs horizontal Poſition, without removing the Legs of the 
S „ £ | | 


The Uſe of the Theodolite is for taking Angles, as the Chain 
is for meaſuiing Diſtances. The Uſe of it in taking an Angle 
is this. 


Hig. 48. at B, whoſe Quantity I defire to know. 

Place your Theodolite at B, and when you have laid the In- 
dex upon the Diameter of it, and fixed it there, turn the Inſtru- 
ment about, till you can ſee the Mark A, or the further End of 
the Wall, through the Sights; then ſcrewing the Socket faſt, to 


keep 


Suppoſe ABC wasa Wall, which made an Angle | 


. 
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the In 
| Obſerve at which CE A or C, you look firſt, that you 
may have the increaſing 


Note, In this, and all other Caſes of this Kind, when tis ſaid, 


| mn the ſame in any other Tnjtrument for taking ny oh 
Alſo 
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reep the Inſtrument fixed, turn the Index till you can through 
the Sight ſee the Point C, and then ſee what Degrees are cut by 


ex, and that is the Quantity of the Angle ABC required. 


egrees, for the moving Index. 


Place your Inſlrument at B, it is not meant that you are obliged 
to place it in the Point B, that being ſolid Wall, and inacceſſi- 
Ble; but you are to underſland by that, to place it as near the 
Point B as you can conveniently, ſo as to have Room for the In- 
ftrument, and for your Body to move round it; as ſuppoſe, in the 
Corner of the Field at D: Only always obſerve ; 


Either ſet up Marks at E and F, Points juſt as far diſtant from 


the Lines AB and B C, as the Point D is, or elſe by uagment 
direct your Eye in a Line parallel to the Wall you are obſerving, 
and as far diflant from it as your Inſtrument its, and then, in- 
flead of obſerving by the Lines B A and B C, you obſerve by the 
Lines DE and DF ; and they being parallel to the former, the 
Angles will be the ſame, FD E egual to ABC, | 


in taking any Angles on the "an of a Field or Wood (when 
you cannot get into it, or when being in, you cannot take your ' 
Obſervation by reaſon of the great Quantity of Mood or Buſhes ) 

obſerve the ſame Rule, and place your Inſtrument at G inſlzad 


of B, and lock along the Lines G H and GI, parallel to BC 


and B A, and your Angle will be true, 


1 a 
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CHAP. Iv. 


Of the CIRCUMFERENTOR. 


HE Circumferentor is compoſed of two Parts, a Circle 
and a long Index; the Index twelve or fourteen Inches, 


or more or leſs at Pleaſure, and the Circle in Proportion, com- 
monly having its Diameter about equal to half the Length of che 


There is on tbe Back-ſide of the Inſtrument, a Socket ſcrew'd: 
on, in order to place it upon the three-legged Staff, in the ſame, 
Manner as the I heodolite is fixed, when it is to be made Uſe of. 

The Index is divided into ſeveral Scales of equal Parts, of fix, 
eight, ten, twelve, or more, to an Inch, and ſerves for a Scale 


to 
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to a Protractor; the Inſtrument itſelf being applicable to that 
. Purpoſe, 

In the Bottom of the Box or Circle, there is a Card paſted, 
divided into thirty-two Points of the Compaſs, and on the 
Edge thereof, divided into 360 Degrees, if the Inſtrument be 
large enough to admit of it, ſo that you can count either by the 
Points of tne Compaſs, or Degrees from the Meridian; and 
upon one of theſe Diviſions, there is a Flower-de-luce, which 
with the Center of the Compaſs, is placed exactly over the Line 
that goes up the Middie of the Index, and that End of the In- 
dex towards which the Flower-de-luce ſtands, is always to be 
placed towards you, or next the Eye, in Time of Obſervation. 

In the Center of this Circle or Box (which is exactly in the 
Middle of the Index) there is a ſmall ſharp Braſs Point, upon 
which there is ſuſpended a Needle touched with a Loadſtone, 
with a Glaſs over it, to preſerve it from the Injury of the Wea- 
ther, and the Violence of the Air, which ſo ſecured, will poſite 
itielf North and South, except ſo much as the Variation is, as 
] have hinted in Chap. II. | 3 

There are two Vanes or Sights, one belonging to each End 
of the Index, through which you are to look at the Object pro- 
poſed for Obſervation. | | 

This Inſtrument is fixed upon the three-legged Staff, by Help 
of the Ball and Socket, as the Theodolite, and other horizon- 
tal Inſtruments are. | 

The Uſe of the Circumferentor, is to meaſure the Quantity of 
any Angle in the Field, in order to protract the ſame; and it is 
thus performed. | 

Suppoſe B A and BC are two Walls or Hedges, which partly 
encloſe the Field AB CD, and I am willing to know what An- 
gle the Wall or Hedge, B A, makes with that BC ; ſet up the 
ö d Inſtrument at B, and fixing the Flower- de- luce of 
the Chart towards you (always) look firſt along the 
Hedge B A, and obſerve what Degree the Needle points at, 
which ſuppoſe 30; then turn the Inſtrument about upon the 
Socket, till ({ii] keeping the Flower- de- luce towards you) you 
can through the Sights, look along the Hedge BC to fee the 
Point Cys and then obſerve what Degree the Needle points at, 
which ſuppoſe 125; take the former obſerved Number of De- 
grees 30, out of the laſt 125, there remains 95, the Angle re- 

uired. "+ | 
TH ote, If in two Obſervations to find an Angle, the Needle point! 
in one of them on one Side of 300 ; and in the other on the other 
Side, add what one wants of 300 to what the other is paſt it; 
the Sum is the Angle required, 


hed JH 


Fig. 23. 
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Eeample. Suppoſe in the Angle ABC above mentioned, 
His. 23.) I look along the Side B A, and find the Needle Point 
gat 320 1 and in looking along the Hedge B C, 1 find it 


point at 55. The firſt Obſervation 320, wants 40, or is 40 
lleſs than 360; that 40 added to 55, the Sum 95 is the Degrees 
of the Angle require. 8 = 

= The like Rule and method is to be obſerved in taking any 
Angle by the Circumferentor, as ſhall be ſhewn more at large 
un the Fourth Part, „„ 1 


HAT „. 
Of the S E MTC IR OL E. 


HIS Inftrument is commonly made of Braſs or Wood; 
: the Radius or Semi- diameter, from four to eight Inches. 
WW It is (as its Name imports) a half Circle, with a fixed Sight at 
each End of the whole Diameter; and at the middle of the ſaid 
whole Diameter, which is alſo the Center of the Semi circle, 
there is a moveable Index turning upon a Pin, whoſe fiducial Edge 
points to the Graduations of the Limb of the Semi-circle, which 
18 Frlnter like the Theodolite. | | 3 


, tor, as well as of a Semi-circle. POET. 

- The Uſe of the Semi-circle is ſo near the ſame with the Theo- 

» dolite, that I ſhall, for the preſen:, refer the Reader to that for 

Inſtruction, and ſhall ſuſpend any farther Directions about it, 

1 till I come to ſpeak of the Uſe of it, in the practical Part of 
r Surveyingy in the latter Part of this Book. „ 
5 ; - , 

G B CHAP. 
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CHAP. VI. 
Of the PLAIN-TABLE. 


HE Plain-table is, in my Opinion, the moſt univerſally 
uſeful, of all the Inſtruments of Surveying, for it will ſup- 

ply the Place of both Theodolite, Circumferentor, and Semi- 
circle; for by it we can, without the Help of a Protractor (the 
Deſcription and Uſe of which ſhall be inferted hereafter) plot 
any ſmall Encloſures upon the Spot, as we are ſurveying them. 

The Plain-table, is a Parallelogram of Oak, or other Wood 
conveniently fine, and ſhould be fo dry, and of ſuch a compe- 
tent Thickneſs, as to be out of Danger of warping. 

Plain-Tables are made about fifteen Inches long, and twelve 
Inches broad ; or whether larger or ſmaller, they ought to retain 

about that Proportion of their Length to their Breadth. 
The larger Sort are compoſed of three Boards, which may, 
upon Occaſion, be taken aſunder, for conveniency of Carriage. 

There is belonging to it a Box- frame, conſiſting of fix Parts, 
and as many Joints, ſo contrived that when it is open it is ſquare, 
and the inſide Dimenſions of the Box- frame are equal to the 
outſide Dimenſions of the Table; ſo that it may be put on, and 
taken off at Pleaſure. 'S þ 

This Frame ſerves to hold the Table together, and muſt be 
contrived to go eaſily on with either Side of the Frame upwards, 
becauſe it alſo ſerves to faſten a Sheet of Paper upon the Table, 
by forcing down the Frame, and ſqueezing in all the Edges of 
the Paper, pulling it ſo tight, as to lie firm and plain upon the 
Table, and fit to be drawn upon. 

On this Frame are alſo the ſeveral Diviſions neceſſary; as firft, 
on both Sides of the Frame, are the Inches, each divided into 
ten equal Parts, and proper Figures at every Inch, which ſerve 
for the more expeditious ruling Parallels or Squares upon the Pa- 
per, and for ſhifting the Paper, when the Work requires more 
than one Sheet. | | 

There is on one Side of the Frame 360 Degrees, which, tho' 
not equally divided, becauſe the Frame is Square, yet they are 
equal Diviſions, with reſpe& to the ſmall Hole that is in the 
Middle of the Table, and is the Center of theſe 360 Degrees, 
and would be equal Diviſions in a Circle, if deſcribed about the 
ſaid ſmall Hole; as a Center, 
+4 ih ab 2 'Th eſe 
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Theſe Degrees are ſubdivided as ſmall as the Magnitude of 
the Table will admit; and at each tenth Degree, are two Num- 
bers, one the Number of Degrees, and the other its Comple- 
ment to 360: They are thus numbered about both Ways, to a- 
void Trouble of counting in the taking an Angle. 

There is alſo another Center-hole in the Table, exactly in 
the Middle, between the two Ends, and about one Quarter of its 

Breadth from one Edge of it. To this Center-hole, and on the 
other ſide of the Box- frame, there is 180 Degrees of a Semi- 
circle adjuſted ; each of theſe Degrees is ſubdivided into 30 Mi- 
nutes, and numbered 10, 20, 30, &c. both Ways to 180, for 
the ſame Reaſon as before; and of theſe, that Side of the Frame 
that expreſſes all the 360 Degrees, ſupplies the Place of a Theo- 
dolite, and the other of 180 Degrees that of a Semi- circle. 

There is a Box with a Card paſted to it, and Needle touched 
with a Load-ſtone ; this Needle plays upon a Pin, in the Center 
of the Box. The Box is let into one Side of the Table, with a 
Kind of a Dove-tail Joint, and: faſtened with a Screw, that it 
may be put on, and taken off at Pleaſure. This Box (beſides its 
rendering the Plain-table capable of anſwering the End of a 
Circumferentor) is very uſeful for placing the Inſtrument in the 
ſame Poſition every remove. TW. | 

There is alſo an Index belongs to the Plain-Table; it is a 
Braſs Ruler and ought to be as long as the Diagonal of the 
Plain-table, and near two Inches broad, and Thickneſs pro- 
portionable ; it has a ſlope Edge, like that of a Gunter's Scale, 
and that is called the Fiducial- Edge. There are two Sights (at 
each End one) ſcrewed perpendicularly upon the Index, the 
Sights are exactly both of a Height, and equally diſtant from 
the Fiducial-edge. Upon the plain Side of the Index are Scales 
of equal Parts, of ſeveral Sizes, with Diagonal-ſcales, and a Line 
of Chords. | Sp 

On the under Side of the Table, there is a Braſs Spangle and 
Socket, faſtened to the Table with three Screws, in order to 
fix it upon the Head of the three · legged Staff; which is perform- 
ed, as you are already taught in the Uſe of the Theodolite, 


Chapter the Third. 


Of the Us of the Prain-TABLE. 


The Plain-table, as above deſcribed, will ſupply the Place, 
and anſwer the End of a Theodolite, Circumferentor, or Semi- 
circle ; but what is here meant by the Uſe of it is, as looking 
upon it as a Plain-table only, and thoſe Properties peculiar to 
it, that other Inſtruments are not capable of. 


(3 2 When 


Fig. 24. 


trom E to D, find * FE D, as above directed: 
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When you intend to make Uſe of the Plain-table, take off 
the Box-frame, and ſpread a clean white Sheet of Paper. over 
the Table, ſomething longer and broader than the Table is, and 
put on the Frame upon it, ſo that the Edges of the Paper may 
be ſqueezed in between the Frame and the Edge of the Table, 
taking Care, in prefling the Frame on, to keep the Paper freight 
and ſmooth upon the Table; then put the Box, with the Needle 
in it, in its Place, having the Mcridian-line of the Card parallel 
to the Meridian of the Table, which is a Right- line drawn from 
the Beginning of the Degrees to the End of them, and through 
the Center of the Table. Then ſcrew the Socket upon the Head 
of the Staff, and lay the Index, with the Sights fixed upon it in 
their Places, upon the Table; and then is the Inſtrument fit 


for Uſe. 
| How to take an Angle with the PLAIN-T ABLE. 


'* Suppoſe the Lines AB and B C be two Walls meeting at B, 
and making there the Angle B, and you would know by the 
Plain-table, how much the Angle is; place your Inſtrument 
at B, or rather, with the Reaſon and Caution before given, 

place it at D; and then turn the inſtrument about 


Fig. 48. uv pon the Socket, till the North End of the Needle | | 


be juft directly over the Meridian- line in the Card, and there 
ſcrew the Table faſt ;- then aſſign a Point at Pleaſure upon the 
Table, with this Conſideration, that it be ſo near that Part of 
the Table that ſtands next the Angle, as to give convenient 
Room for the Index to lie, and the Lines to be drawn over the 
Plain of the Table, and applying the Edge of the Index to that 
Point, turn it about upon it, till through the Sight of it, you 
can fee the Mark ſet up at F; and by the Edge of the Ruler, 
draw the Line DF; then keeping the Table faſt, and the Index 
at the aforeſaid Point in the Table, turn it about till you can, 
through the Sights, ſee the Point E in the Field; and then upon 
the Paper, by the = of the Ruler, draw the Line D E; then 
ſhall the Angle F DE (whoſe containing Sides FD and DE, 
are parallel to the Walls or Hedges of the Field A B and BC) 
be the Angle required. 

But if you are to take all the Angles of a Figure, or Field, of 
three or four or any greater Number of Sides; as ſuppoſe the 
Figure BCDEFG, 'tis no Matter at which Angle 
you begin ; but ſuppoſe you would begin at the 
Angle E, and by looking through the Sights from E to F, and 


This 


o 
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This done, meaſure the Length of the Side E D in Chains 

and Links, or what other Meaſure you propoſe, and taking that 

off from ſome of the Scales of equal Parts, put upon the Index 
for that Purpoſe, and ſet it from E to D: Then remove your 

Inſtrument to D, and again placing the Needle directly over the 
Meridian Line, lay the Edge of your Index at the End. of the 
Line E D, in the Point D, and turn the Index about, till you 
can, through the Sight, ſee the Point or Mark C; and along 
the Side of the Index, draw hog” DC, and meaſuring the 
Length of it in the Field, take it Nom the ſame Scale of equal 
Parts, from which you took the Line E D, and ſet it from D 

to ©, as above directed. * TEE. 


Note, This Method of plating the Needle over the Meridian Line, 
and proceeding as above, is exactly true, if performed with 
Care; and if the Needle is well tonched and traverſes extra- 

ordinary well, and no Loadſtone, Iron ar Steel, be near it to 
affect it; but left any of thoſe Difficulttes ſhauld accur, and draw 

you into an Error inſenſfibly, it is ſafeſt, after having taken the 
firt Angle, as ſuppoſe at E, and having removed your Inſtru- 
ment to D, and placed the Needle over the Meridian Line, as 
above directed, lay the Index upon the laſt drawn Line DE 
upon the Table, and Jdaching through the Sights back from D, if 
yon then ſee the Mark at E, the Table is fixed right, and the 

_ Compaſs ſtands true; but if not, you muſt turn the Table a little 
about, till (the Edge of the Index lying: flill exact) upon the 

Line ED) you can from D ſee the Mark E, and there fix your 

Table fafl, and then proceed to liok towards C, as above di- 

rected and this is a ſurer Way of taking an Angle, than by 
'. truſting to the Compaſs only, and is properly called Back- ſight 

and Fore-ſight. „ 8 

pen you have taken all the Angles in the Field prapaſed, of how © 
many Sides ſoever, you may examine your Mort, and find ge- 
nerally whether it is right or no, by adding all the Angles to- 
gether ; and if their Sum amounts to twice as many Right-angles 
leſs by four, as there are Angles in the Polygon, the Wark is pro- 

bably right. See Theor. 8. 1 | 


By this Method you may proceed to take all the Angles in a 
Field, and by . meaſuring and laying down the Sides, as before 
directed, you have all the Plot of the Field upon your Plain- 
table: And by the ſame Rule, if you have a ſmall Eſtate or a 
Farm to ſurvey, which conſiſts of ſeveral Encloſures, and would 
do it to ſuch a ſmall Scale, as to bring it into one Sheet; take 
Care to begin at the ſame Part of your Sheet, that you begin at 


1 
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of the Farm; that is, if you begin the Work at the South-Weſt 
Part of the Farm, begin upon the Paper at the South-Weſt 
Part of the Plain-table, &c. and then in laying down all the 
Hedges of the Field in which you begun, you will have laid 
down all or a Part of one of the Hedges of the contiguous Field 
(and perhaps of more than one) paſs over into that next Field, 
and proceed as before; and if you are careful to take all' the 
Angles and Diſtances exactly right, you will, when you have 
finiſhed your Work, have 8 Figure of the Eſtate or 
Farm, upon the Paper on the Plain- table. 

But if the Eſtate or Farm be ſo large, that with the Scale you 
uſe, it will not come all into one Sheet, which commonly hap- 
pens, you muſt, when one Sheet is full, take it off the Plain- 
table, and lay another clean white Sheet on; and this is called 
ſnifting of Paper, and is thus performed: 

Suppole BC DE repreſent the Sheet of Paper laid upon the 
Plain-table, and upon that is intended to be drawn the Plot of 
the Field FGHIK L; and ſuppoſe I take my firſt Station at L, 
Fro. , and ſo proceed to F, and ſo to G, by the Direc- 

. 49* tions already given; but intending to proceed to HI, 
find there is not Room upon the Sheet that is upon the Plain- 
table, to draw the Line G H. In this Caſe, draw it to the 
Edge of the Paper, and then remove the Inſtrument to the firſt 
Station at L, and proceed the contrary way to K ; but when 
you ſhould draw the Line K I, you find again, that the Paper 
upon the Inſtrument will not contain it; but draw it to the Edge 
of the Table. 

- Then, by the Help of the equal Diviſions upon the Edge of 
the Table, which are intended for that purpoſe, draw upon the 
Paper, the Line PQ, parallel to the Edge of the Paper CD 


and obſerve where it cuts the Line or Hedge of the Field 1 K, 


as in P. Through the Roint P, draw P R parallel to the Edge 


of the Table DE; and then in ſome blank Part of the Sheet, 
mark it with Ne x, or the Letter A, or ſome Mark that may 
diſtinguiſh it to be the firſt Sheet, and then take it off and lay 


it by. | 

Then put another clean Sheet upon the Table, in the ſame 
Manner, as you were directed in the laying on of the firſt, and 
towards the contrary Edge of the Inſtrument, draw a Line pa- 
Fiz. co, ballel to the ſaid Edge, as the Line 8 T, and upon 
+185. 5% that Line, lay the Line PQ of the firſt Sheet, 
which may be beſt done, by ſolding the tirſt Sheet exactly in 
the ſame PQ, and then apply it, as above, with this Confide- 
ration, that you take ſuch a Point as the Line 8 T of the ſecond 
Sheet, for the croſſing at P in the firſt She:t, as to allow for the 
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Tendency of the Field, or that the Lines repreſenting the 


* Hedges may not run out at the Bottom of the Sheet, and yet 


not come near the Top, which may be eaſily avoided, by con- 
ſidering the general Situation of the Ground. 


But it frequently happens that Hedges are curving ; and al- 


£ | though the Rules before given for laying down Hedges, or other 


Bounds of Ground, when they conſiſt of Right-lines, are ſuſfi- 
cient ; yet in curving Hedges or Walls, the following Rules are 


: to be obſerved. 


In the Field AB H IK CD, the Hedge or Wall, BHIK C 
is a Curve: When I go to the Angle A, I take the Angle BAD, 
as before directed, and likewiſe the Angle ADC; 5 0 
but coming to the Point C, and finding no Angle 8. 51. 
between C and B, only a continual Curve, place the Inſtru- 


; | ment at C and obſerve to B and D, to find the Angle BCD; 
oY _ inſtead of the Hedge or Wall, draw the Right-line 
= B 


FEC, and draw it upon the Plain-table, as before 
taught, LS 7208-1 | 
hen to account for the Curvity of the Hedge or Wall, 


= BHIKC, meaſure from C to E, and from E to F, and-from 
F to G, and from G to B, and lay down the Diſtance C E, 


E F, F G, and GB, from the ſame Scale that you laid down 
the Sides B A, AD, and DC; and then from E, F, and G, 
raiſe Perpendiculars to K, I, and H, and, with your Chain, 
meaſure EK, FI, and GH, and ſet theſe off from E, F, and 
G, to the Points K, I, and H; and ſo through the Points 
B, H, I, K, C, draw with a ſteady Hand, the Curve BHIKC, 
for the curving Hedge or Wall, and then you have laid down 
the true Form of the Field ABHIK CD. {4 | 
I ſhall not here inlarge any further upon the Uſe of the Plain- 
table, becauſe I ſhall have Occaſion to ſpeak more of it, with 
Reſpect to the caſting up any Quantity of Ground laid down as 
before directed, when I come to the Practical Part of Survey- 


ing. 


CH AN. Ii, 
O the Deſcription and Uſe of S C ALES. 


8 CAL Es in general may be diſtinguiſhed into two Sorts, 


namely, Scales of equal Parts, and thoſe of unequal Parts: 


* _ 
. 
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Thoſe of equal Parts are for protraRing Lines, and are made 
of different Sizes, ſome of 10, 15, 20, 30, or 36, Parts to an 
Inch; and may be uſed as if every Part accounted for 10, and 
then 10 is 100, 15 is 150, &c. and in theſe Scales the firſt Di- 
viſion is commonly fubdivided into 10 Parts; ſo that if you rec- 
kon the farſt x to be 10; 2, 20, &c. then extending from à back 
to o, it is 20; but if you extend back from 2 to the fifth Sub- 
diviſion, it is 25; and by the ſame Rule, if you would take off 
36, fix one Point of the Compaſſes in 3, and extend the other 
back to the ſixth ſmall Divifion, accounting ſrom the Cypber, 


and that Extent repreſents 36, whether Chains, Yards, Ec. - 


and the-ſame Rule is ta be uſed for ſetting off any other Num- 
But if you account the Figures Hundreds, then the ſmall or 
Subdiviſions are Tens; as for Inftance: If you would ſet off 460, 
ſet one Foot of your Compaſſes in 4, and the other in the ſixth 
fmall Divifion on the other Side of the Cypher, or o, and that 
Extent ſhall repreſent 460 (which is the ſame as repreſents 46) 
only now every large Diviſion; where the Figutes are placed, is 
accounted 100; as 1 is 100, 2 is 200, 3 is 300, &c. and then 
every ſmall Divifion at the Beginning of the Line is reckoned ro; 
and in this Caſe, if you have any odds above even Tens, it muſt 
be computed between the ſmall Diviſions ; as ſuppoſe it is re- 
quired to ſet off 635, ſet one Foot in 6, and extend the other to 
the third ſmall Diviſion on the other Side of the Cypher; chat is, 
at the Beginning of the Line, as if you were to ſet off 63, and 
that is 630 ; but conſidering that you are to ſet off 635, extend 
that moveable Point to half-way between the third and fourth 
ſmall Diviſion; for as from ſix to the third ſmall Diviſion, is 630; 
and from 6 to the fourth ſmall Diviſion is 640, it is eaſy to con- 
ceive, that from 6, to half between the third and fourth, is 635 
and i it is required to ſet 637, you are to compute as near as 
you can, ſeven Tenths of the Diſtance, from the third to the 
fourth ſmall Diviſion and from 6 to that, is 637 required. 
But there are other Sorts of Scales to meaſure equal Parts, 
which are commonly called Diagonal Scales, and, as I ſuppoſe 
there are few that undertake to learn the Art of Surveying, but 
what are furniſhed with a common Plain-ſcale, or a Gunter's 
Scale; and the Diagonal-ſcale being the fame upon both, and 
alſo.the, Deſcription of that, ſerving as a Deſcription of other 

Diagonal Scales, I ſhall apply the Dire&ions to theſe. 
The PJain-ſcale it made twelve Inches long, but Gunter's 
Scale is twenty - four; they are both made ſquare at one Edge, 
and ſloping at the other. The Plain: ſcale has the . 
ſcale on one Side, and the Line of Chords, Rhumbs, Sines, 
| Tangents, 
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WT .nzents, c. on one Side (which are all Scales of unequal 
EDivifons.) Gunter's Scale hath all the abovementioned Lines 
ad Scales on one Side, that the Plain-ſcale has upon both, and 
n the other Side of it, there is a Line of artificial Numbers, 
Joes, Tangents, &c. which ſhall be deſcribed and explained 
reaſter in this Chapter. : 
pe Diagonal-ſcale (fo called, becauſe of the Diagonal or 
Wl ope-lines uſed therein, to diflinguiſh more nicely the ſmall 
Wu bdivifons) is numbered both Ways, with 1, 2, 3, &c. on one 
age, at every Inch, and proceeds to 10, and on the other 
age, at every half Inch, and proceeds to 19. The larger 
Neale ſerves where you have 1, 10, or 100 Parts to an Inch, the 
ſſer where you have 1, 10, or 100 Parts to half an Inch. In 
Whewing the Uſe of one, I ſhall have ſhewn the Uſe of both; 
goth being the ſame. 17 31 
lk you intend to let every Diviſion, where the Figures are, 
ſtand for one, in what you are going to lay down, you only 
Net one Foot of your Compaſſes in the firſt Line of the Scale 
not in Number 1. but in the Line that parts the large Diviſions 
om the Diagonal, and is the beginning of both) and extend 
oe other to the Number propoſed, that Extent ſhall repreſent 
Ihe Space required. Thus from the ſaid Line to 3 is 3, 
Ynd from the ſaid Line to g is 9, Cc. 
But if every Figure in the large Diviſion ſtands for 10, you 
all the firſt 1, 10; the 2, 20; Ec. and then every ſmall Di- 

viſion in the Out line of the Diagonal ſtands for 1; that is, 
he firſt is x, the ſecond 2, Cc. and in the common Scales, 
hey are frequently marked at every other Diviſion, as 2, 4, 6, 8, 
the laſt Line being 10; and then if you would ſet off 32, ſet 
dne Foot in 3, on the outermoſt Line, and the other to 2, or 
the ſecond in the ſmall Diviſions upon the ſame Line, and that 
Extent ſhall repreſent 32. | | | | 

But if every whole Diviſion be to repreſent 100, then the 
Extent from the firſt Line to 1, is 100, and from the ſaid Line 
to 2, is 200, &c. every ſmall Diviſion is 10, and then the Ex- 
tent of 320, is the ſame of 32. ee | 

But as the Diagonals are contrived to run ſo much ſloping, 
that the Bottom of one is juſt as far diſtant from any of the large 
Diviſions, as the Top of the next, and theſe Diagonals being 
equally divided into 10 Parts, by Lines drawn parallel to the 
Edge of the Ruller, it will follow, that tracing any of theſe Lines 
| croſs the Ruler, from the Top of the Diagonal to the Bottom, 
every parallel Line that croſſes it, is juſt one Tenth of one of 
theſe ſmall Diviſions further from the firſt Line, than at the laſt 
Crofling ; becauſe in crofling all the 10 parallel Lines, it is one 


of 
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of the ſaid ſmall Diviſion further off; and the ſmall Diviſion 3, | | 
being thus artificially divided, each into 10, the great ones ae 


divided into 100, and by that Means, any Number conſiſting MF 
three Figures may be meaſured ; and is thus performed. iS 1 
Suppoſe you would ſet off 468; the ſecond Figure being 6, 


count along the Top of the ſmall Diviſions, to the ſixth Diviſion, WF 


which is commonly marked 63 and becauſe the laſt Figure oſ 11 


our Number is 8, trace that Line croſs to the eighth of the 5 ; 


ines that are drawn parallel to the Edge of the Scale, (the 
Lines being alſo marked at the End of the Scale, with ever 
other Number, as 2, 4, 6, 8,) and fixing one Point of thi 
Compaſſes where theſe two Lines croſs each other, bring the 


other Point to the Place where the Line, in which the Compaſ, F | 
Point ſtands, croſſes the Line marked 4 in the great Diviſiom 


(becauſe 4 is the firſt Figure or Place of Hundreds in your Num. 
hoe) and that is the true Extent of 468, upon the Diagonal 
cale. | ; | 15 
But beſides thoſe Scales of equal Parts, there are alſo Scales o 
unequal Parts, of which the moſt uſeful and pertinent for out 
reſent Purpoſe, are the Line of Chords for Projection, and the 
Line of Numbers for Calculation. | ö 


Of the LINE of CHORDS. 


The Line of Chords (commonly marked Cho. at the Begin- : C 
ning of it) is a Line of unequal Parts, numbered 10, 20, 30 


40, &c. to go, the Diviſions growing ſmaller, as the Number 
increaſe. There is commonly a Braſs Point at the Beginning 
of the Line, and another at 60 Degrees; becauſe the Chord of 


60 Degrees being equal to the Radius, or Semi-diameter of 2 


Circle, that Extent (commonly called the ſweep of 60) is fre- 
quently taken in the Compaſſes to ſweep the Circle with, and 
the Line of Chords, according to the unequal Diviſions upon it, 
are the, Meaſures of their refveRive Angles ; and this may be 
thought ſufficient for a Deſcription of the Line of Chords. 

How-a Chord is to be applied to the meaſuring or projecting 
a given Angle, which is the chief Uſe for which it is intended, 
is taught in Preb. 8. to which Definition and Problem the Ren- 
der may have Recourſe for the Uſe and Application of the Line 
of Chords. OBE | 


of 


3: 
" 
o 

: 


= 


FI Of the LiNE of NUMBERS. 
| 5 The Line of Numbers, which is one of the Lines upon Gun- 


vo- foot Rules, upon which the Line of Numbers is inſcribed) 
Walled Gunter's Line; but upon Gunter's Scale, where it is a- 
Pongſt artificial Sines and Tangents, Cc. it is diſtinguiſhed by 
ie Name of the Line of Numbers, and is commonly marked at 
e Right-hand, with Numb. or Num. It is numbered from the 


a 9 veft-hand, with I, 2, 3, Ec. to 10, to the Middle of the Scale, 
0 ad from thence to the Right- hand, with 2, 3, 4, Sc. to 10 
= ain; the Diviſions are unequal, decreaſing from the Left ta 


ee Right as the Numbers increaſe, and the ſecond Row of Fi- 
Wures keep exactly the ſame Order and Diſtance as the firſt, 
at is, the Space from 1 to 2 in the ſecond Line, is the ſame 
the Space from 1 to 2 in the firſt Line; and the Space from 2 
fo 3, in one, equal to the ſame in the other; but the Space be- 


e Space between 1 and 2, being equal to that between 2 and 
. becauſe x bears the ſame Proportion to 2, as 2 does to 4, 
Ind as 3 to 6, Cc. and every two Numbers that bear the ſame 
WT roportion between themſelves, are at the ſame Diſtance upon 
he Scale ; and hence the Proportion of any two Numbers being 
Wiven, the Proportion of a Fourth to a Third may be found by 


0 e Extent of a Pair of Compaſſes. | 
Therefore it is, that the 8 the Numbers, the cloſer they 
> re ranked upon the Line of Numbers ; becauſe every Number 


Included between any two Numbers, though never ſo large, 

Ire expreſſed between them upon the Line, as well as all Num- 
ders included between any two ſmaller, in the ſame Proportion ; 
as for Inſtance, 60 bears the ſame Proportion to 15, as 4 to 1; 
therefore all the Numbers between 15 and 60, are contained 
n the ſame Space upon the Line, as the Numbers that are be- 
tween 1 and 4. | 


ty The F igures on the Line of Numbers may be read, either 
1. for their proper Value, or for 10 Times, 100 Times, Cc. of 
ne their Value; and the ſecond Row is always 10 Times the Value 


of the firſt: Thus if 1 at the Beginning be called 1, the 2 is ca]- 
led 2, the 7 is 7, Cc. and ſo the ꝙ is 9, and 1 in the Middle 
is 10, and the 2 in the ſecond Row is 20, 3 is 30, 4 is 40, Sc. 
and the 10 at the Right-hand is 100; and then the Numbers 
between 10 and 20 are ſupplied by the firſt ſubdiviſions; as the 
05 next large Subdiyiſion towards the Right-hand of the 1 in the 

Middle 
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s Scale is often (by Mechanics, and ſuch as uſe common. 


Veen I and 2, is not equal to that between 2 and 3, but larger; 
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Middle is 11, the ſecond 12, where a ſmall Braſs Point is com. 
monly fixed) and then the fifth, which for Diſtinction is longe 
than the reſt is 15, and ſo on to 16, 17, 18, 19, and then the 
2 in the ſecond Line is 20, and accounting 21, 22, 23, Cc. uM 
on the larger Diviſions, between 20 and 30; the 3 will be 3 
the 4 will be 40, &c. and the 10 at the End will be 100. 944 
But if your Numbers run higher, and that the x at the Begin. 
ning be 10, then 1 in the Middle is 100, and 10 at the End 
1000; becauſe then the firſt Row goes on 10, 20, 30, Ec. wil 
100, which is the 1 in the Middle and the ſecond Row is 100 
200, 300, c. to the End. | 3 
When the Figures in the ſecond Row are Hundreds, then th 
larger Subdiviſions are Tens, and the Subdiviſions between then 
are Units. . 1 
Thus, if I would find 126, the 1 in the Middle is 100, a 
two larger Subdiviſions further (which is where the Braſs Nail i 
is 1203 but becauſe I want 126, I muſt count fix of the ſmall, 
Subdiviſions further; and that is the Point that reprefents 126. 


This Line is only intended for Proportion, all Numbers equal 
ly diſtant upon the Line, bearing exactly the ſame Proportion u 
each other; and upon that F Satin it is, that Multiplication 
Diviſion, and the Rule of Three, may be performed upon t 
Line of Numbers : becauſe, | "Wit g 

In Multiplication as 1 to the Multiplier, ſo the MultiplicandM 
to the Product. REECE I 5 

In Diviſion, as the Diviſor to 1, ſo the Dividend to the Quo 
1 . | 

In the Rule of Three, as the firſt Term to the ſecond, 6 
the third to the fourth. 


Firſt of MULTIPLICATION. 


Extend your Compaſſes from 1, to the Multiplier; the fame 
Extent applied the ſame Way, will reach from the Multiplican! 
to the Product. „ 


| Example Suppoſe I ſhould multiply 7 by 5, extend the Com- 
_—_ from 1 to 5, the ſame Extent will reach from 7 to 35, the 
roduct required. 3 


And the like in any other two Numbers, is obſerved on the 
Line according to the foregoing Directions; as ſuppoſe it is te- 
ö 3 to find the Product of 16, multiplied by 6, extend the 

ompaſſes from 1 to 6, the ſame Extent ſhall reach from 16 
to 96. | 185 p 
MMU; But 
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nut ſuppoſe you are to multiply 65 by g, extend from. 1 to , 
© ſame Extent will reach from 65, to beyond the End of the 
Fine, if 9 in the firſt Row be reckoned , and 6 in the ſecond 
art of the Line be called 60 as before directed: but to reme- 
BY this, having got the Extent from 1 to ꝗ in the fiſt Part of 
e Line, you may then call the 6 in the firft Part of the Line 
; and the fifth Subdiviſion from thence towards 7, will be 
, in which Point placing one Foot of the Compaſſes, the 
cher will fall in the laſt Part of the Line at 8 Diviſions and a half 
Wc yond 5; and, as before obſerved, if you call the 6 in the firſt 
arc of the Line 60, the 5 in the latter Part is 500; and the 
cht ſmall Diviſions is 80, and the half Diviſion being a Tenth 
5; ſo that the Product is 585. | | | 
By the fame Rule you may multiply any Number upon the 
ine, if not ſo large as to be impoſſible to be diſtinguiſhed, by 
IR caſon of the Smallneſs of the Diviſions; and this will anſwer 
l Caſes in Multiplication, and ought to be rather under- 
good, becauſe in any Survey, the caſting up is performed by 
ul ciplication only, and the Line of Numbers is the rather 
ſeful in Surveying by Gunter's Chain, becauſe both work by 


ecimals. | 


hat can read Decimals upon the Scale, as I ſhall explain in an 
Example or two. | | 
Suppoſe I would multiply 5.7 by 8.3, extend from 1 to 5.7 

which is the ſame that may ſtand for 57) with the ſame Extent, 


Wduct required. 
= This Way of caſting up by Gunter's Line is of great Uſe in 
giving a general Gueſs of the Content of any Parcel of Ground 
very expeditiouſly, when there is not Time for Calculation by 
the Pen; and it may alſo be of Uſe to prevent a Miſtake by miſ- 
placing or miſcalling a Figure; for although it will not exactly 
diſcover the minute Truth; yet it may ſerve to find an Error, 
for that may as eaſily happen in a Figure or Place towards the 
ame Lefc-hand, as towards the Right, if a Miſtake is committed in 
ani multiplying or adding the Sums together; or in copying, which 

this Inſtrument will eaſily diſcover, 99215 


As for Multiplication of Decimals, none can be at a Loſs 


nd one Foot in 8.3, the other will reach to 47-31, the Pro- 


CHAY i 
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C:H 2a FP. YR 
Of th PROTRACTOR. 


HE common Protractor confiſts of two Parts, a Scal:i 
and a Semi-circle, the former ſerving only as a comma Wl 
Scale of equal Parts to plot Sides, and the Semicirele to projea i 
Angles. | | . 
| It may be made of Braſs, Wood, &:. but if it is to be bu 
of a ſmall Size, it is neceſſary it ſhould be of Braſs ; the Diame.# 
ter of the Semi-circle about four Inches, and the Breadth of th: 
Scale about one and a half; but that may be altered at diſcre. 
tion, according to every one's Fancy. 1 13 
Upon the Middle of one Edge of the Scale there is a Point, 
and upon that is the Center upon which the Semi- circle is drawn. 
This Semi- circle contains three concentric half Circles, at ſuch 
a Diſtance within each other, that the two Spaces between then 
will contain Figures, each Quadrant of the Semi- circle being 
divided into go equal Parts or Degrees, and conſequently thei 
Semi-circle is divided into 180 Degrees. 3 
The outermoſt is numbered from the Left to the Right with 
10, 20, 30, &c. to 180, and the innermoſt is numbered the ſame 
Way from 180 to 360. 24" ,"- 
The Line in which the Center of the Semi-circle is, is the 
Meridian, in which placing that End North, where the De- 
grees begin to be numbered upon the Semi- circle, and the other 
South; the ſtraight Edge of the Protractor, applied to the Cen- 
ter and to the Edge of the Protractor, where the Figures and 
Diviſions are ſhewn, the Degrees from the North-eaſterly to 


the Eaſt go Degrees; and from thence ſoutherly to the South - 
9o more, or 180 in all; and if you would continue to reckon | 
from the North, quite round to the North again, or 360 De- y 
grees, keep your Protractor in the ſame Poſition as before; and f 
when the ſtrait Edge of the Ruler comes off from the Semi- g 
circle at the South End of the Arch, the other End of the 
Ruler will go on at the North End of it only; then begin to ( 
number on the inner Row of Figures in the Semi-circle, and go 
on to 190, 2C0, Sc. as Occaſion requires, towards 360. 

But if you would reckon your Angles from the South Weſt- 
ward, keep {till your Protractor as before, only begin again to 


reckon upon the outer Semi-circle and Figures, becauſe the 
South Part of the Index makes the ſame Angle with the Meri- 
| dian 
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ian (although it is is quite off the Semi-circle) that the North 

ad doth, and therefore in counting the Degrees upon one you 
Wave the other, and are as well ſupplied with a Semi- circle, and 
Vith as little Trouble as if it were a whole Circle. 

WE There ought to be a Line of Chords upon the Parallelogram 

Wor Scale; but it being ſpoke of before, we ſhall refer our Reader 

io that Deſcription, ee 


ale 
101 
bull 
as CHAP; 
thei 5 3 | 
rei The Conſtruction and Deſcription of the 
0 3 & WE 
4 | 

gn A HE Sector is an Inſtrument of almoſt univerſal Uſe, be- 
ni ing applicable to Arithmetic, Trigonometry, Navigation, 
ng == Aitronomy, and ſeveral other Parts of the Mathematics; as ſhall 
the de ſhewn in its proper Place. | 3 

4 It is an Inſtrument made of Braſs, Silver, or Wood (according 
76 8 25 the Artiſt is willing to be at the Expence :) It conſiſts of two 
mel Parts, fixed together by a Joint; and is 12, 9, or 6 Inches in 

Length, when ſhut ; or may be made of any other Length at 

| eaſure. | 
uy The Conſtruction of the Sector depends upon the Fourth Pro- 
\cr poſition of the Sixth Book of Euclid, viz, That Equicngular Triangles 
n. care ſimilar, that is, have the Sides oppoſite to the equal Angles pro- 
nd 227 710nable + which being granted, it will be allowed that every 
to 8 {fofceles Triangle having the fame Vertical Angle, will alſo have 
th their Sides proportional to their Baſes ; that is, if an Iſoſceles 
* Triangle be divided into ſeveral Segments, by Lines drawn pa- 
uy rallel to the Baſe (and conſequently parallel to one another) the 
oy Angles at the Baſe being thereby equal, [ Euclid. Mt 
ri Lib. VI. Prop. 2.] the Sides will be proportional to GENE 
a the Baſes, viz. as PT to TV, fo 50 to O Q. 


As the Sector is divided both equally and unequally from the 
Center down each Limb (as I ſhall hereafter deſcribe) it will 


8 follow, that as the Extent between the Center and any Number, 
g. to the Extent between that Number and its Collateral on the 
to other Limb (the Sector at any Opening) ſo the Extent between 
bo the Center and any other Number, to the Extent between that 
i. nd its Collateral Number, the Sector being kept at the ſame 


in Mb, | Opening 
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Opening as before; and if theſe Extents are taken upon the equi 0 
Parts, or Line of Lines, it ſhall produce a Plain Geometrica 
Proportion: if upon the Sines, Tangents, c. it ſhall produce 
a Proportion in Sines or Tangents from hence it was taken; 
of which (having firſt deſcribed the Lines upon the Sector) I ſha! ſb 
give an Example or two. b 
The moſt uſeful Lines upon the Sector (conſidered as a Secto 
and the Lines proceeding from the Center thereof) are, x. The 
Line of Lines. 2. The Chords. 3. The Sines. 4. The Tan. 
gents. 5. The Secants. * 7 
I. The Line of Lines is marked [L.] or in ſome [ Lin.] It 
divided into ten equal Parts, numbered 1, 2, 3, &c. to 10, a 
each Limb of the Sector, but on the ſame Side, and every one 
of theſe 10 Diviſions are ſubdivided into 10, which makes in all 
100; and if the Figures be read 1, 2, 3, &c. the Subdivifioni 
are Tenths : Thus the third ſmall Diviſion after 3, is 3.3, viz 
3, or 3 and 3 Tenths; and the ſeventh ſmall Diviſion after 5 
in 5 and 7 Tenths, &c. | 3 
But if you have Occaſion for any Number between 10 ani 
100; the firſt x muſt be called 10, and the 2, 20, &c. and the 
Subdiviſion is to be reckoned 1, and then the Figure 7 fignifi: 
o; and the fourth Diviſion after 8 is 84, Cc. and by the ſam 
ule you may find any Number tho' above 100; as ſuppoſe youll 
would find 575, the fifth large Diviſion where the 5 is, is 500 
the ſeventh Subdiviſion from that is 70; and the ſmall Subdivi a Y 
ſion is 5, which is the Point that repreſents 575; and by ti: b 
ſame Method any other Number may be found. fe 
2. The Line of Chords is the ſame as upon the common * 
Scales, only to a Radius of near fix Inches, which is larger 0 
than the Radius of the common Scales; they are projected fron tl 
a Quadrant, or Quarter of a Circle, divided into go equal Parts; L 
the neareſt Extent from the Beginning of theſe Diviſions to every i 
Diviſion being transferred to a Right-line, is the Line of Chord R 
mentioned; the Circle being drawn with that Extent of the 
Compaſſes that you intend the Length of the Line or Chord of T 
CC 
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60 to be. | 
The Uſe of this Line of Chords is to project any circular Fi- 
gure in Aſtronomy, &c. to any Radius; for as upon the com- 
mon Scales the Chord of 60 is the Extent from the Beginning oi 
the Line to 60, ſo here upon the Sector the Chord of 60 may be 
taken of any Extent; for ſuppoſe you would project any Thing in 
Aſtronomy, or the like, to an Inch Radius, take an Inch in 
your Compaſſes, and with one Foot in the Braſs Point at the 
Chord of 60 upon one Limb of the Sector, open tte Sector till 


the other Foot (kept the former Extent) will fall in the — 
| oint 


fall in go of the Sines on the other 
keeping the Sector at that Opening, place one Foot of your 
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Point at bo, on the other Limb of the Sector; then (the Sector 
WE kept at that Opening) the Extent from any Degree on one Limb 
ot the Sector, to its collateral Degree on the other Limb, ſhall 
ve the Chord of that Degree to the ſaid Radius: As if you de- 
WE fire to ſet off the Chord of 35 to an Inch Radius ; the Sector pre- 
WE pared as before, ſet the Compaſſes from 35 Deg. on one Limb, 
9 to 35 Deg. On the other Limb. ſhall be the Chord of 35 Deg. 
upon a Circle of an Inch Radius or Semi- diameter. 9 495 


Note, The Chord of. 60, and the Sine of go, and the Tangent of 
45, are equal to Radius; the Secants begin at Radius, and pro- 

ceed to Infinite. 5 5 
3. The Line of Sines, commonly marked [in.] or [S.)] is 
the natural Sines upon the common Scales, and is al ſo projected 
from a Quarter of a Circle, divided into 90 equal Parts: The 


ö Perpendiculars let fall from the equal Diviſions of the Limb of 


the Quadrant to one Side of it, andi parallel to the other, being 
Sines to that Radius. „ nb 
The Sines are numbered from the Center with 10, 20, 30, &c. 


to 90, which is placed at the Point at the End of the Sector 
| (becaule it is the Radius of the Sines) and in this (as in the 


Chords) the Sine of any Arch is found to any Radius by taking 


in your Compaſſes the ſaid Radius, and placing one Foot of 


your Compaſſes in go of the Sines on one Limb of the Sector, 
bring the Sector to ſuch an ee e the other Point may 
imb of the Sector; then 


Compaſſes in any Degree on the Line of Sines on one Limb of 


the Sector, and the other Foot to its collateral Sine on the other 
Lib, that Extent is the Sine of the Degree by whoſe Extent it 
. was taken. L1G 236 


4. The Line of Tangents ( becauſe the Tangent of 45 Deg. is 
Radius) is numbered from the Center with 10, 20, 30, 40, 45» 


which laſt is at the End of the Sector, and is Radius; but the 


Tangents above 45 Deg. are deſcribed within the other, and 
commonly marked with ſmall Letters tan. ] or [Lt. J If you would 
find the Extent of any Tangent under 45, take the Radius of 
your Circle in the Compaſs, and ſet the Sector to ſuch an Open- 
ing, that one Foot of the Compaſſes being placed in Tangent 45, 
at the End of, the Scale, on one Limb of the Sector, the other 


Foot may fall in Tangent 45, at the End of the Sector, on the 


other Limb thereof, and letting the Sector ſtand ſo, the Extent 

from any Degree of the Line of Tangents on one Side of the 

Sector, to its collateral Degree on the other Side, is the Tan- 
; . f H ; 5 | 


gene 
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gent of the Degree required ; but to find the Extent of the Tan. 


gent above 45 Degrees, ſet the Radius of your Circle from 4; 


do 45 on the fmall Tangents, and letting the Sector ſtand ſo, WW 
extend the Compaſſes from 50, 60, Sc. on one Limb of the 0 
Sector, to the Collateral on the other Limb; that Extent is the 


Tangent of the Degree by whoſe Extent it was taken. 


The Tangents are alſo projected from a Quadrant or Quar. 1 
ter of a Circle, by drawing a Line from the End of one Limb 
of the Quadrant, and perpendicular to it, which will juſt touch 


the Limb or Circle of the Quadrant; a Ruler laid from the Cen. 


ter of the Quadrant, over the equal Diviſions upon the Limb of « 
it, thall cut the ſaid Tangent-line, in the Tangent of the De. 


- gree, over which the Ruler was laid. 


5. The Line of Secants marked [Sec. J numbered 10, 20, 30 
Ec. to about 75: They are alſo projected from a, Quadrant, 
and are the Lines drawn from the Center over the ſeveral De-. 
grees upon the Limb of the Quadrant, till they cut the Tan- 


gent Line. | 


I 0o find the Secant of any Dagr96, 46 any Radius by the Sec. 
adius of your Circle, and open 
the Sector; till placing one Foot of the Compaſſes in the Seca 
of o Degrees, on the Beginning of the Secants on one Limb 
the other will fall in the ſame on the other Limb; and keeping 
the Sector at that Opening, the Compaſſes extended from any 
Degree on one Limb, to its Collateral on the other, that Ex- 
tent is the Secant of the Degree, from which the Extent wa 
taken to the Radius propoſed. Ty + $4; 14. MS 
I here are alſo many other Lines that may be deſcribed upon : 
Sector, as the artificial. Numbers, Sines, and Tangenes ; alſo the 
Lines of Hours, Inclinations, Chords, and Latitudes for Dial- 
ling; alſo other Lines or Tables for Gauging, Menſuration, &. 
as every Man's particular Buſineſs requires; but the above- men- 


tor, take in the Compaſſes, the 


tioned being of moſt univerſal Uſe, and peculiar to the Inſtfu- 
ment as a Sector (becauſe they, and only they, reſpect its Cen- 
ter) I ſhall ſhew the, Uſes of them, as they may be applied to 
our preſent Purpoſe. CC 
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I T ſhall only touch upon Geometrical Proportion, or the Rule 

of Three, which indeed is a great Part of Arithmetie; and in 

performing this, obſerve this Method, which indeed is alfo to 

de obſerved in the Proportions of Trigonometry, or any Ope- 
a performed by Sines or Tangents, as well as the Eine of 
Lines. 71 
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TUE: 


Take the ſecond Term in your Compaſſes, and placing one 


| Foot of your Compaſſes in the firſt Term, on one Limb of the 
Sector, open the Sector, ſo that the other Foot of the Com- 


paſſes will fall in the ſaid firſt Term on the other Limb of the 


Sector; then keeping the Sector at the ſame Opening, place 


one Foot of the Compaſſes in the thicd Term, on one Limb, 
extend the other to the ſaid third (or Collateral) Term on the 


other Limb; that Extent meaſured on the Line in which the An- 


ſwer is to be (whether Number, Sine, or Tangent) ſhall give 
the Anſwer to the Queſtion. . 
Example. If 40 Pound of Tobacco coſt 2 Pound 10 Shillings, 


; | what will 60 Pound coſt ? | 


Reduce the Money to Shillings, and the Queſtion will ſtand 
thus : „ | | | , 
57 If 40 1b. 50s. what 60 UU? 


The laſt Term bring always the ſame Denomination with the 
ſecond, it will here be Shillings; take the ſecond Term 50 in 
our Compaſſes viz. extend the Compaſſes upon the Line of 
F ines: from the Center to 50, and with that Extent, and one 
Foot in 40, the firſt Term, open the Sector till the other Foot 
fall in 40 on the Line of Lines on the other Limb; then keeping 
the Sector at that Opening, extend the Compaſſes from the 
third Term 60 on one Limb, to the ſame on the other; that 
Extent meaſured on the Line of Lines, from the Center of the 
Sector, will reach to 75, viz. 755. or 3. 155. the Anſwer to 


the Queſtion. 


And as the Rule of Proportion is worked by the Extent be- 


fore mentioned, fo Multiplication is performed by making x the 
firſt Term in the Proportion, and ſaying, as 1 to the Multiplier, 


ſo the Multiplicand to the Product; but that Proportion bein 
already explained in the Uſe of the Line of Numbers, and the 
Manner of extending upon the Sector, being juſt now deſcribed, 


I ſhall not need to enlarge further upon it. 


But one chief Caſe in which the Sector is preferable to any 
other Inſtrument is, that the Line of Lines may be brought to 
any poſſible Scale of equal Parts, of how many Chains, Vards. 
or Feet, Cc. whatſoever, to an Inch, or any other meaſure 


that the Sector will teach; as for Inſtance, ſuppoſe I would, by 


the Sector, form a Scale of 36 Parts to an Inch. Take an 
Inch in your Compaſſes, and with one Foot in 36, in the Line 
” H 2 of 
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of Lines, on one Leg of the Sector, open the Sector ſo that (the 
Compaſſes kept at the ſame Extent of one Inch) the other Foot 
may fall in 36, on the other Leg of the Sector; keep the Sector 
at that Opening lying by you, during the Time that you are 
_ uſing that Scale of 36 to an Inch, and you may take off any 
Number under 100 at one Extent. | | 
Example. Suppoſe I would take off 18, which is juſt half of 
6, ſet one Foot of the Compaſſes in 18, on one Leg of the 
ector, and the other Foot in 18 on the other Leg Jul againſt 
it, that Extent ſhall contain juſt 18 ſuch Parts as there is 36 to 
an Inch, which will be juſt half an Inch; for as the Diviſions 
upon the Line of Lines are equal, and the two Legs of the Sec- 
tor (at any Opening whatſoever) together with a Line ſuppoſed 
to be drawn from any Number upon one Leg, to the ſame 
Number on the other, make an Iſoſceles Triangle, the Baſes 


{ſhall be proportionable to the Length of the Sides. Euclid. Lib. : 


VI. Preb. 4. | 


And hence, whatever Number of Parts be propoſed in an | 1 


Inch, take an Inch in your Compaſſes, and ſetting on Foot on 
the Number of Parts propoſed in an Inch on one Leg, ſet the 
Sector at ſuch an Opening, that the other Point of the Compaſs 


may juſt fall upon the ſame Number on the other Leg, and I 


ep is your Sector ſet to the propoſed Number of Parts to an 
Inch. | 
Again, ſuppoſe you are to reduce a Draught from one Scale 
to another, in any Proportion aſſigned; as for In- 
Fig. 43. 3 1) | 5 
ſtance, if you would reduce the Triangle G Hl, 
and make another in Proportion to it as 4 to 7. 

Take any Side of the given Triangle, as ſuppoſe GH, in 
your Compaſles, and fet that Extent from 7 on one Leg of the 
Sector, to 7 on the other; then keeping the Sector at that Open- 
ing, ſet one Foot of the Compaſſes in 4 upon one Leg, open 
the other to 4 in the other Leg, and with that Extent, make the 
Line O R of the ſecond Triangle; then take the Line HI of 
the greater Triangle in your Compaſſes, and open the Sector, ſo 
that the Extent may reach from 7 to 7 as before, and keeping 
the Sector at that Opening, extend from 4 to 4, and ſet that 
Extent from O, to make the Arch at P; then taking GI in 
your Compaſſes, open the Sector till that Extent reach juſt from 
7 toy, and keeping the Sector at the ſame Opening, extend 
from 4 to 4; and with that Extent, and one Foot in R, croſs 
the Arch P in P; then draw the Lines OP and RP, and you 
have finiſhed the Triangle RP O, whoſe Sides bear the ſame 
Proportion to the Sides of the Triangle G HI, as 4 to 7. 5 
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By the ſame Rule may any right-lined Figure, of how many 


#4 Sides ſoever, or how irregular ſoeyer, be reduced in any given 
Proportion to the Figure it was reduced from (or it may be aug- 
WE mented by the ſame Rule) which is of very great Uſe in con- 


triving to alter the Draught of any given Survey, ſo as juſt to 


WY fil any Quantity of Paper or Vellum propoſed. 


The above-mentioned, and all other Mathematical Inſlruments for 
Surveying, &c. are accurately made with the lateſt Improve- 
ments, and ſold by Mr. 8 188 ON Mathematical Inftrument- 
_ at the Corner of Beaufort-buildings, in the Strand, 

ondon. 
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The PRACTICE of SURVEYING, ſhewing, 
to meaſure a Plot, and divide any Parcel of 
Ground, regular or irregular, acceſſible or inac- i 
ceſſible ; with the I's arieties of taking Hergh ts and 
D. Narces. ; 
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General Ryu LE for meaſuring ans 


LL. Seperficies that are to be meaſured, are 
either Squares or Right-angled Parallelo- 
grams, or ſuppoſed to be reduced to ſuch, 
and then the univerſal Rule in meaſuring is, 


— 


22 the Length by the Breadih, and the Produc? is the 
Content in ſuch Meaſure as you mec red by, whether 
| ', Lbaths, Rs Feet, Inates, &c. 
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'of a TRIANGLE. Fig. 5 


| F R8T. a Ris ght · angled . Aeg, is reduce to a 
1 *Phrafldlograim BCFE, by bi edding the-Baſe A Clin B, 

| and by the Perpendicular B E. cut off that Part of the Triangle 
AB „ and apply it to that Part of the n am F DE, 
which is equal to it, becauſe A B is equal to EF, ang D 
equal to BD, and D F equal to A D; therefore the Triangfe 
ABD, is equal to the Triangle FE D; but the Trapezium 
BCF D, being a Part of the Triangle AC F, and alſo of the 
BF Parallelogram BCEF, the Parallelogram BGF E is 4 hap 
Y the Triangle ACF.  Buclid. Lib. I. Aa 2. d Br = 

Seca, in Oblique ThHajigles, 2: = - N nc 
= Bythe ſame Rule the Oblique Triangles are reduced to Square 
or Parallelogr ams, by firſt dividing the e Triangle into tw \ 
1, Ricke angled Triangles, by lan fall a Perpendicular from the: | 
We verticle Angle, as in Fig. 47. where the Ovlique'F riangle RST. 

ais divided into two Right-angled Triangles, by the Perpendicu- 
lar S W, let fall from the vertical Angle. S, to the Bafe. R 

W thereb conſtituting the Right-angled Tr | Dan les RWS 480 

TWS; each of which being reduced elogram by the 

Directions beforementioneg, and the balf ef Tl Baſe being 
the Baſe of the Parallelogram, to which it is edc e and the 
half of each Baſe, RW and WT in olle Sym, being qua do 
half the whole Baſe, R T, it will follow, 


Tat multeplying half the Baſe hy the whole Perpendic lar, Fin p 
produce the 5 A any Oblique Triangle, 44 ell as Ju = 
angled one; and conſequently multiplymg; the whole, Baſe 5 70% 9 
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the Perpendicular auill produce the ſam . „ ho 


A Trapezium is divided into two Triangles, by Dingen 
drawn between the oppolite Angles ;'as the Trape- "Fig. 

ziom A BCD is divided into two'Triangtes ABC. 8. 23. 
and ADC, by the Diagonal AC; and tnen the Areas of theſe 1 
two Triangles, found as before, ee eee dne Ares . 
of the Trapezium required. ie of ; 1otuoatbes, 4 


n . bebe ee 
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Any irregular Polygon is to be divided into Triangles, and 
when thoſe Triangles are meaſured as above, the Sum of the 
Areas when added together, is the Area of the Polygon requir- 
; and. the — is to be uſed to find the Area of 2 
Rhombus. | | | F 


e gc e e 15>? 

Note, Any irregular Polygon may be divided into a Number ef 
Triangles leſs by two than the Number of Sides contained in it; 
as for Inſtance, a Polygon of ſeven Sides Way be divided into 
rr, 28. 3. i YA IS, 8 a 

- FheArea: of a Rhomboides is found. by. multiplying one, of 
the Sides by the Length of a Perpendicular drawn from one Side 
to the other: Thus! the Atea of the Rhomboides A BCD. is 
found by multiplying D.C (or AB. which is equal) by RP; 
Fo, forthe Illuſtration of which, draw b.d EE 

5" to AB, ſo as to cut B C in the Middle s at , and 

join 4 C; alſo draw the Perpendicular g f to cut AD in the 
Middle, as at e, then is D ge, equal to Aef, and B equal 
ta ad C; take away from the Rhomboides the Triangles D g e, 
and B a, and add their Equals C Ada, and AF; then is the 
Rhomboides AB CD reduced to the Parallelogram 5 gdb, 
whoſe Breadth fg or b d being equal ta RP, viz. the Breadth 
of the Rhomboides, and fg or g d being equal to A B, or DC, 
it is to be meaſured by apf the Length A B, by the Per- 
pendicular RP, to find. the Area, e . 

A regular Polygon may be divided into as many Iſoſceles Tri- 
angles, as there are Sides in the Polygon, by letting fall Perpen- 
diculars from the Center to the Middle of each Side; but for the 
more expeditious caſting up the Meafue, of it, the Sides being 
equal, and the Perpendiculars alſo equal, multiply the Sum of 
the, Sides, by half one of the Perperidiculars, the Product is the 
Area required; or multiply half the Sum of the Sides by the 


2 
8 | 


* 


whole Perpendicular, it will produce the ſage. 
From this Principle is founded that Method of Meaſuring a 
Circle, by multiplying half the Circumſerence, by half the Dia- 
meter: for the more Sides any regular Polygon contains, the 
neardr its Area is to that of the Circle, in which it is inſcribed ; 
and therefore if we ſuppoſe a Circle to have inſcribed in it a re- 
gular Polygon of an infinite Number of Sides, and conſequently, 
each Side infinitely ſmall, it will be divided into an infinite Num- 
ber of Iſoſceles Triangles, whoſe Baſes coincide with the Peri- 
ry of the Circle, which is the Sum of the Baſes of all theſe 
ſoſceles Triangles, and the Semi- diameter is the common Per- 
pendicular; but as multiplying half the Baſe of any Triangle by 
its whole Perpendicular, gives the Area; ſo multiplying * the 
| C 8 | um 
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W Sum of the Baſes of all thoſe equal Iſoſceles Triangles (viz. half 
the Circumference of the Circle) by the common Perpendicular, 


W which is the Semi-diameter of the Circle, ſhall give the Area of 


: all the Triangles, which is the Area of the Circle: Therefore,— 


Note, Multiplying half the Circumference of a Circle by half its 
Diameter, the Product is the Area or ſuperficial Content of the 

| ſaid Circle. | Yn WE CB fs 

BW There is another Method of finding the ſuperficial Area of a 

Circle, which is done by ſquaring the Diameter, and multiply- 

ing that Sum by 11, and dividing the Product by 14; the laſt 

Quotient gives the Area, it being deduced from this Theor 


Note, The Area of any Circle inſcribed in a Square, is is the Area 
of the Square in which it is inſcribed, as 11 to 143 as I ſhall 
Juſt now prove, if we allow the following Proportion, be- 

| tween the Diameter and the Circumference, to ground the 


' 


Theorem upon. = „ 

This Manner of Operation is deduced from that commonly 
allowed Proportion of the Diameter of a Circle to its Circumfe- 
rence, as 9 to 22, which may better be illuſtrated by an Inſtance 
in Numbers: As for Example. WOT 5 

Let the Diameter of a Circle be 14 ; then, according to the 
Proportion above, the Content of a Square, whoſe Side is 14, 
equal to the Diameter of the Circle, is 196. 


, 3 32 ' 3 6 | 4 ; I 
But allowing the Proportion above, as 7 to 22 1 

Sc. then the Circumference of that Circle, whoſe 5 

Diameter is 14, will be 44 ; but if you multiply 22, ks: 


which is balf the Circumference 44, by 7, which 


is half the Diameter 14, the Product 154, is the 3 if 
Area of the Circle; therefore it will always from E 
this Principle be: 2 8. > 


7 


? : 5 | 5 3 2 154 ; a 
As 196 to 154, ſo the Area of a Square, to the Area of a 
Circle, whoſe Diameter is equal to the Side of the ſaid Square. 


But as 196 to 154, ſo 14 to 11; there- : = | 

fore it being moſt convenient to work with "G76 

the leaſt Numbers, it is as 14 to 11, ſo the " rage” | 

Area of the Square to the Area of the =——— 

Circle above-mentioned. | . 25106 (11 
OO 
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TAY 2 


Pr 's © 


How to take the Plot of a Field at ane Station in 1 
Jome Place within, or towards the Middle of the 


: 
5 
1 ® > + 
„ 4% p ISI D * 
ee * 
* * * % w % * 


"Shall mention in two Inftruments, which are moſt uſeful 1 ; 
and moſt in Practice, namely, the Plain-table, and the 
Theodolite; the latter of which, as to its Uſe, differing ſo 


little from the Semi- cirele and Circumferent+r, that what ſerves i 


as a Deſcription and Uſe of it, may, in PraQtice, in ſome ] 3 


Meaſure, ſerve for the other with a little Alteration. 
Fit, By the Plain-table: 


Plant the Plain-table any where towards the Middle of the : 
Field, io as you may from thence ſee all the Angles of the 


Field; let the Sheet of white Paper be put upon it as is already 
taught in the Uſe of the Plain-table; and if the Angles of lh 


the Field be at ſuch a Diſtance, that you cannot perfectly per- 
ceive them from your Station, put Marks of white Paper oil 
Linen at each Angle, or cauſe your Aſſiſtant to ſtand cloſe up 
in the Angle that you are obſerving, and ſo cauſe him toi 
remove from one Angle to another, as you have Occaſion 10 


make your Obſervations. - ; 

Then upon your Sheet of Paper, that is, upon the Plain- 
table, make a Point'or Mark to repreſent the Point in the 
Field upon which the Plain-table ſtands; and laying the Edge 
of your. Index upon that Point, and keeping it there, turn it 
about' fo, that through both Sights you may ſee one of the 
Angles ;* and from the Point along the Edge of the Index, draw 
a Line, [which done, meaſure the Diſtance between the Plain- 
table and the ſaid Angle, in Chains and Links; and taking 
that Number of Chains and Links from any equal Parts upon 
the Index, ſuitable to the Scale you would Jay down you! 
Field in, ſet it from the Point upon the Paper along the Line, 
and-there-make a Mark ; then (keeping your Plain-table fix- 
ed juſt as it was) do ſo by the next Angle, and ſo by every 
Angle in the Field, ſetting off all your Diſtances upon their re- 
ſpedtiveLines, and NY Marks at the End of every — ; 

then 


A Pratiical "Surveying". 109 
7900 en draw Lines from Mark to Mark quite round the Field, 
neſe ſhall repreſent the Hedges of the Field to be laid down. 


Example. Suppofe the Figure P,. Q R, 8, T, be a Field to 
ab be plotted; place your Plain-table any where in 
. 54. the Field, ſo as that you may fee all the Angles, 
y the Help of white Papers or Handkerchiefs ſet up at the 
Angles for that Purpoſe, as before directed; then aſſuming 2 
Point, O, upon the Plain- table, as near as you can, in ſuck 
Proportion, towards the Middle of the Paper, as the Plain- 
able is placed in towards the Middle of the Field, which 
one, lay the Scale over the Point O, and turning it ſo, (ſtilt 
eeping it upon the Point O) that you can, through the Sights, 
Nee the Angle P; then, by the Edge of the Scale, Yraw'the 
ine OP, and meaſure the Diſtance from O, to the Angle of 

Ine Field at P, and meaſure the Line O P, which ſuppoſe to 
pe 8 Chains 35 Links, which ſet upon the Line OP, from O 

90 P. | 


On 9 4 — — . 


Then keeping your Table exactly fixed, as it was, turn the 
ndex ſo as that it laying upon the Point O, you may, thiough 
Ihe Sights, ice the Angle Q; and then, by the Edge of the In- 
cx, draw the Line OQ,, meaſure in the Field the neareſt Di- 
WMapce from O to Q, which let be 5 Chains 42 Links; ſet 5 
2, upon the Line OQ, from Q 1.2 ; 
Then keeping the Plain-table always fixed, turn to the 
Angle R, and having ſeen the Angle R, through the Sights, 
rom O draw the Line O R, and meaſure, and ſuppoſing it 5 
hains 15 Links, ſet that upon the Line O R, from O to R. 
By the ſame Rules draw the Lines O'S, and O T, and fet 
off the Diftances, when meaſured, from O to S8 and trom O 


ain · to T; and from the Points P, Q, R, 8, T, draw the Lines NQ. 
the QR, RS, ST, and TP, theſe Lines (if the Hedges at ſtraight) 
rage are the Hedges of the Field, and then is the Field protracted. 
rn it If you have done your Work exactly, the Sides FP, PQ, 
the Sc. may be meaſured by the Scale, from which you protracted 
Iraw the reſt; but if you have met with Interruption by Ponds or 
lain- Trees, or the like, that you diſtruſt the Protraction; you may 
king meaſure the Sides, or ſome of them, to ſee how they agree with 
upon I the Scheme, for your own Satisfaction 
your DEN UII It. Fa CEL HS XS 24 
Line, | 

fix- 4 
every : 

ir re- | 
ince; : 

then 


SECT. 


 dian-line of the Card; and then it is fit for Obſervation. 
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To plot a Field at one Station, near the Middle of We 
it, by. the Theodohite. 

Ie order to this, you muſt have a Field-book ruled in four 


Columns, the firſt ſor Degrees, the ſecond for Minutes, the 
third for Chains, the fourth for Links; or if you pleaſe (which 
J account beſt) let the firſt be a narrow Column for Letters o 
Reference, the ſecond. for Degrees, the third for Minutes, , 
as above; and the form and Title of it will appear as below, 
letting the reſt of the Breadth of the Leaf remain an open Cu 


CCC 


| 


þ 
2 * 


we 


"| R: 7 Degrees.| Mimutes.|Chains Links.) Remarks. 
* f? $ 7 | ; & f 8 
| 


„„ 


In this Table the firſt Page is References, the ſecond De- 
grees, Qc. to be uſed with the Theodolite or Semi- circle, a 
follows; and may indeed be made Uſe of with the Plain- table, 
when the Degrees on the Limb of it are applied to the Uſes of 
a Semi-circle or Theodolite. b 

If you work with the Theodolite, place Marks at the ſeveral 
Angles of the Field, and place your Inſtrument conveniently in 
ſuch a Place, towards the Middle of the Field, as from thence 
to ſee all the Angles as before directed; and placing the In- 
ſtrument ſo that the Needle may hang direQly over the Meri- 


Suppoſing you were to take the Plot of the foregoing Field 


F; with the Theodolite or Semi-circle ; let VW be Te 
. the Meridian-line, of which ſuppoſe W be North, 
and V ſouth ; haying placed the Needle over the Meridian- 


line, 
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Nine, as above, direct your Sights from O to the Angle Q, and 
obſerve how many Degrees and Minutes it cuts; which ſuppoſe 


ede 67 Deg. 30 Min. place Qin the firſt Column of your 
ield-bock, and 67 Deg. in the ſecond Column, and 30 Min. 
1 in the third, the Column of Minutes; then mealure the 
% Diſtance from the Inſtrument to the Angle Q, which let be 5 
r Chains 42 Links; place 5 in the Column of Chains, and 42 
de in the Column of Links, and you have done with the Angle Q. 
4 = Then proceed to the next Angle at P, and direct your Sights 
W 


from O to P, and mind what Angle is cut by the Index, as 
uppoſe 96 Degrees oo Minutes, which put in the Column 
of Degrees and Minutes; and then meaſure the Diſtance 
rom the Inſtrument to the Angle at P, which ſuppoſe to be 
Chains 35 Links, place them alſo in their proper Columns; 
nd proceed in the ſame Method with the Angles T, 8, and R, 
Ind place the. Angles and Diftances as before direQed, the 
Br icld-book will appear as follows. © 


X Deg. Ain. Chains. Links, Remarks, nh 
F. 96 OO 7 7 
| S. | 290 | 20 6 28 


T „* 


Having thus taken your Angles and Diſtances, and placed 
hem in this Order, in the Field- book, you may proceed to 
the Surveying of other Fields, &c. and commit them all to the 
Field book in the ſame manner; and from thence at any Op- 
portunity protract them upon Paper, which is to be thus done. 

Make a Point in the Sheet of Paper to repreſent that Point in 
the Field where your Inſtrument ſtood, as at O, and upon it, 
as a Center, with the Chord of 60 Degrees deſcribe the Circle 


- 7 72 de f g, and draw the Meridian or North and South Line 
5 Tnen have Recourſe to your Field- book, and ſee what Angle 
oy the Line O makes at O, with the North and South Line 


WV, which you ſee in the Table or Field-book is 67 Deg. 
30 Min. ſet 67. 30 off the Chords from 5 to c, and through c 


field {a the Line O Q., and ſet off upon that 8 the Diſtance to 

** 9. which you ſee in the Field-book is 5 Chains 42 Links from 
O . : : _ ita a 

. Ten cubtract 67 Deg. 30 Min. from 96 Degrees, there re- 


mains 28 Deg. 30 Min. Set 28. 30 off the Chords from c to a, 
and 
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and through/d draw the Line OP, upon which ſet 5 Chains 3 3 
ny from O to P; then taking 96 Deg. oo. Min. from 20:0 
30 Min. there will remain 109 Deg; 30 Min. which ab E. 
— — Chords, and ſet from d to 7, ant G a 7 draw O7 
and upon it ſet 7 Chains 21 Links from O. to T 9 


| News, It often happens, gs. in this laſt Caſe, that the An + i 2 
mare * go degrees; and when 1 Cole fo, it 45 1 
fe off all at ance, therefore to ſet off 1 99. Degrees 30 Minus 
it is beſt, to do it at twice, ſetting off 60 Degrees firſt, and tin 
49 Degrees 30 Minutes; and, indeed, that is more exact i, 
85 5 off firſt go, and then _ Degrees 30 Minutes, becai 
wk 7 on the Chords, o ſmall near go Degrees, tio 

4 * Error cannot be yp (rs perceived there, as at the H 
 Einning or Middle of the Line. 


In the like Manner take 205 Degrees 30 Minutes from 2 
Degrees 20 Minutes, there remains 84 Degrees 50 Minute 
. and rough draw O'S, 6 Chains, 28 Links | 
from Q to S. And, by Es e Method, taking: 290, ! 
from 346, 40, and ſetting ST ie Chond of the Remainder 56, 2 
from g to a, through a draw. the Line O R, 5 Chains 15 Link 

And laſtly, for the Proof of your Work, take the laſt Nun] 
ber 346, 40 from 360, if the Remainder 13 Degrees 20 0 
nutes do not reach juſt from a to the North and South Line atif 

there is ſome Error in laying down; but if that Remainder rea 
juſt to the North and South Line, it 1s: nene the Wok i 
e for _—_ Circle is 360 re — 


& 114 14 6 
* 


3 


8 * & T. Il 


To zake the Plot of a Field at one e Sarin, 71 an 
is Corner or Angle 3 5 


== AC E) your Wan in the Corner or Angle propoſed iſ C. 


as wuppgſe at the Angle H; and then (whether you ule Ci 
i Fr. s 5. e or that Side of the Plain-table tha Pc 


- * — — — 


Qed 
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rected, and in the firſt Column place the Letters repreſenting 
the Angles, and rule the other Columns, as in the foregaing 
Example of a Field- book. _ 1 21s; o nie $49 
Having placed your Inſtrument in this Poſition, turn the In. 
dex, till through the Sights you-ſee the Angle A, and obſerve 
WE whar Degree it cuts upon the Limb of the Inſtrument; which 
ſuppoſe to be 22 Degrees 15 Minutes; place that in the Co- 
umns of Degrees and Minutes againſt A, and meaſure the Di- 
Wt ance from your Station to the Angle A, which let be 8 Chains 
40 Links; place them in the Columns of Chains and Links 
a gainſt A, as you ſec in the following Table, and then is your 
fir Obſervation finiſn es. T0148 of 
Proceed next to direct your Sights to the Angle B, and ob- 
ſerve again what Degree and Minute is cut by the Index; which 
ſuppaſe to be 42 Degrees 45 Minutes, and the Diſtance from 
che Station let be 15 Chains 21 Links; put the Degrees, Mi- 
nutes, Links, and Chains, in their proper Columns, as you ſee 
in che following IAfe. „„ 
In the ſame Manner take the Angles and Diſtances to the 
other Corners of the Field, as C, D, E, F, and G, in which 
we will ſuppoſe the Angles with the Meridian to be found by 
the ſame Manner of Obſervation, as al ſo their Diſtances from 


your Station, to be as in the following Table. 


N 


| Deg. | Min. | Chains. | Links 


38645 | - 16 471 


Laa d >» 
F 
& F x6a-{ ops rb 


To protract this Field from this Table, draw the Meridian 
or North and South Line NS oa the Sheet of Paper you intend 
to protract it upon, always obſerving to, draw it towards that 
Side of the Sheet of Paper that lies towards that Point of the 
oſs BY Compaſs that your Statian. was in the Field, and with the 
ule 18 Chord of 60 Degrees, and one Foot of the Compaſſes in ſome 
Point in the North and South Line, 
jour Sretfoll, 3s. 'ot H. draw a, Cirg 
ook in the Table for the Obſervation; to 


ment 
Card, 


which ſet the given Diſtance, which you find in the Table, to 
| 1 | wit, 
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wit, 8 Chains 46 Links from H to A; then ſet off the ſecom MR. 
Angle mentioned in the Table, which is 42 45, which take off 
the Line of Chords, and ſet from N to 4, and through &, drav e 
the Line H 4 B, upon which ſet 15 Chains 21 Links from H). 
to B: In the ſame Manner ſet the Chord of the third Angle (W. 
66 30 from N to /; and through / draw the Line HC, and 

ſet off upon that, according to the Directions againſt C, in the I 
Table, 16 Chains 64 Links: And fo proceed to ſet off the 
Chord of 86 45 from N to m, and through m draw HD 16 
Chains 23 Links; proceed in the ſame Manner with all the rei, 
and draw the Lines H E, HF, HG, with their Diſtances fron 


H, as in the Table; and then drawing the Lines AB, B, * 

CD, D E, E F, and FG, which with the Lines G H, and H 

A, encloſe the Field, and give the Shape of it in its juſt Pro- b 

ion, from whence it may be divided into Triangles, in O. d 

der to find its Content in Acres, Roods, and Perches. 1 a 
Note, In plotting any Field, or any Eſtate that lies contigusu ir 
take Care to ſet 1 all the Boundary or dividing Lines fra h 

one and the ſame Scale of equal Parts, Wu pc 


If you protract by the Plain-table, and uſe it as a Plain 
table, it is to be done upon the Sheet of Paper fixed thereupo 
as has been taught in the Uſe of that Inſtrument. 3 


— 


— 1 — 2 a. * 


CHAP Ill. 
Jo plot a Field at two Stations by the Tieodolite, i 


ey the Plain- table uſed as a Theodolite. ir 
To plot a Field at two Stations near the Madd: > 


| Tem i Mea I Ant? hag Hh MM ed. ; 5 
VVV muſt chuſe your Stations. on ſome Eminence or ring lay 
I. Ground, from whence you can ſee all the Angles or re: chr 
© markable Places in the Hedges or Bounds of the Field, and take M8 the 
Care to have your two Stations as far aſunder as conyeniently you IB 
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en, for the nearer they are together, the more Danger there is 
f contracting an Error j and chuſe them, as much as poſſible, 
o bave the Ground tollerably plain between them, that their 
Diſtance may be the truer taken, for it is upon the true Diſtance 


CB erween the two Stations, that the Truth of. the Work de- 
nende, and without which, it is impoſſible to avoid an Error. 
9 Let the Field be ABC DEF G H, and the Stations Fig | 56. 


and K, which ſuppoſe to be 5 Chains 60 Links aſunder. 
| To perform this by the PLain-Tasie. 


0 Fix your Inſtrument in either Station (ſuppoſe in I) and turn it 
f bout till the Needle hang juſt over the Meridian- line of the 
ard; and then having a Sheet of Paper fixed upon the Plain- 
„able, mark a Point in it, to repreſent the Station you are at 


las I), and from that Point lay your Index, 3 the Sights 
o the other Station K, and by the Side of the Index draw a 
ine I K; then meaſure the Diſtance between the Stations, 
hich ſuppoſe, as above, to be 5 Chains 60 Links; ſet that 
upon the Line I K from I to K, and then are your two Stations 
„ narked down. Nin | 


Note, It will be convenient to draw the Meridian- line N 8 
2 I, your firſt Station, which will always lie parallel to 
the Edge 75 the Table, when the Needle is direcily over the 
Merigian-line, | 3 he 


== Then keeping the Index fixed upon the Point I, turn it about 
till you can, through the Sights, ſee the Angle B, and. keeping 
it 3 draw the Line I B at pleaſure along the Side of the 
ndex. | | „„ 
Then keeping the Index ſtill upon the Point I, turn it till 
ou can, through the Sights, ſee the Angle C, and draw the 
ine IC, and ſò proceed in all the reſt, keeping the Inſtrument 
fixed as before; turn the Index about, till (keeping it always 
upon the Point I) you can through the Sights, ſee the Points 
or Angles of the Field DEF G HA, and by the Side of the 
Index draw the Lines ID, IE, IE, IG, I Hi and I A; by the 
ſame Method that you draw TB and TC: 
This done, remove y ur Inſtrument to the other Station K, 
and fixing it with the Needle over the Meridian-line; as beſore, 
lay the Index upon the Point K, and turn it about till you can, 
through the Sights, ſee the Angle B; and then by the Side of 
ake BY the Index, draw the Line K B; it will croſs the former Line 
on B in B; then turn the Index about (keepibg always the Edge 


the 


can of it upon the Point K (till you can, through the Sigb s, ſee 


E > WE ARES. 
= PR — | 


— — ALY * . 
Fol * = ————— — * 
„ 
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hs oe the Point D, and draw the Line K D, and in th, 4 | 
fame Manner draw the Lines K E, K F, K G, K H, and K A 
and they will croſs the former Lines I B. 1 c. in the Lauf 1 
B, C, D, E, F, G, H, and A; then from one of theſe Cr 3 
to the next, e the Lines AB, BC, C D, DE, EF, FC 
GH, and HA, and theſe ſhall Teprefent the Field,” with well 5 
Bounds thereof, in its juſt Proportion, if it is done carefully 00 I 
exactly 8 


Note, You need not in Wb Caſe meaſure any any of the Di * 105 3 | 

from either Station 1 or K, to any of the gles A, B 3 | 
Sc. Nor need any Diſtance be - but the Di Lance 6:38 
teueen the Stations I and K, the Interſectians of the Lines 1 | I 


IC, &c. with the Lines K B, K C, &c. determining thi 
 Diftance , if rightly done. 9 


To take the ſame Plot of a Field at two Stations, 5 4 
T HEODOLITE. 


Fix your Theodolite-in one of the Stations, ſu poſe at 
and if your two Stations are not directiy North and South fro 
each other (as in this Cafe they are ſuppoſed not to be) turn t 


Theodolite about, till the Needle be directly over the Meridia- m: 
line of the Card; and then turn the Index, till you canis 
emo the Sights ſee the other Station K, and obſerve wh the 
Degree is cut by the Index, which ſuppoſe de 31 Degrees the 
Minutes, and — meaſure the Diſtance I K, I hich iet be 
Chains o0 Links, both which ſet down at the Head of the Tab oth 
or Field- book thus: in 
IK 31 Deg. 30 Min. 5 Chains 60 Links. 75 
Next turn the Index to the Angle B (keeping: Wade, y' {ye 

| 


Needle over the Meridian dine and obſerve what * 
cut by the Index, which ſuppoſe to be 61 Degrees Are Jo 


and then proceed to C, turning the Index till you 


O through the Sights, and mind what Degree is cut br e h 7. 
dex, which ſuppoſe to be 120 Degrees 30 Minutes, 400 60 fois M. 
the reſt; and when you have found what Degree is cut by the Kit 
Index, in looking to the ſeveral Angles D, E, F, G, aud A, put 10 
them down in a little Table. Then go to the Station R, aud 
placing your Inſtrument as before, turn the Sights to the Ange 


$3 add obſerve the Degree cut * the Index, which "Bo ſe 2 
egrees 


5 Degrees oo Minutes; then turn to the Angle B, and ſuppoſe 
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=p the Index cut 93 Degrees 20 Minutes, and ſo find the Degrees 
cut by obſerving to C, D, E, Cc. and place them in a Table, 


ee > 
1 re ee 
55 7 
7 5 
22 
1 
8-7) 2 8 
* 4 
$a. 3. 
r P 
Lv : 
2 9 
* 


{1K 31, Deg. 30 Min. 5 Claims 6o Links. 
| Scation ] ee | Station K. 
Deg. | Min. | Deg. | Min. 

B 6x |*'B 93 | 20 
© } 120 © 169 30 | 
1D 146 15 194 | 50 
E | 211 30 1 30 
N 240 00 
jG | 350 30 i 200" | 26 
n 334. 30 


Then to plot the Field from the Numbers thus found in the 
Table. | 


Prepare a clean Sheet of Paper, and draw thereon the North 


3 and South Line NIS, and from the Point I draw I K, to 


make an Angle of 31 Deg. 30 Min. with the Line NS (as it 


is expreſſed in the Head of the Table, and drawn in Mgt 
the Figure) and upon that ſet the Diſtances between 41 5. 


WE the Stations 5 Chains 60 Links from I to K. 


| Then. according to the Numbers in the Table lay down the 
other Angles of the Field, as firſt by the Degrees and Minutes 
in the two Columns under Station I, as firſt, againſt A you find 
28 Deg. 30 Min. therefore draw the Line I A, to make an 
Angle 28 Deg. 30 Min. with the North and South Line NS 
(you need not regard the Length of the Line I A, but draw it 
at pleaſure.) Then draw I B to make an Angle of 61 Degrees 
30 Minutes with the ſaid Meridian-line N S, as in the Table 
then proceed to draw-the:Line I C, which.becauſe we ſee in the 
Table makes an Angle of 120 Degrees 30 Minutes, with the 
Meridian-line NS, draw it to make that Angle with the ſaid 
Line, and fo proceed to draw all the given Lines ID, IE, IF, 
IG, IH, to make the Angles ſet down in the Tables, 


Note, All theſe Angles are to be made by the Help of the Liks of 
Chords, nn to the Eighth Geometrical Problem, Part 
IL. Chap. III. Page 5 

: 2 


Note 
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Note alſo, That as the Angles go round to any thing leſi than 360 8 

Degrees in this Way of protracting, it is beſt, after havin 
drawn the two Circles of which I and K are the Center; 
and when the Number of Degrees to be laid down is more than il 
go, ſet off the Chord of 60 as often as you can, and then ib 
Odds, as in drawing the Line | F you ſee in the Table, it lis 


CE 


274 Degrees and oo Minutes from the Meridian-line Ns; 
fet , therefore, four Times the Chord of 60, which ts 240 


am a to b; and then becauſe 240 wants 34 of 274, ſet vi 
of the Chords from b to c, and through e the Line I F is vil 


* 


be drawn. 


When you have finiſhed all the Lines to be drawn from I, 8m 
draw another Meridian-line parallel to the former; but to pa «+ 
through the Point K (by Prob. V.) and look in the Table foil 
the Figures under Station K, where you find A is 28 Degree 
oo Minutes; ſet the Chord of that upon the Circle from th: 
Meridian-line at à to e, and through e draw K A to cut JA in A; 
then looking for B in the Table, | find 93 Degrees 20 Minutes 


ſet the Chord of that from 4 to g, and through g draw the Lin 
CB to croſs IB in B; and fo, according to the foregoing Di. 
rections, draw the Lines K C, K D, K E, K F, K G, and K. 
H to croſs the former Lines in the Points C, D, E, F, G, and H 


-: Laſtly, between each of theſe Croſſings, as A, B, c. dra 


the Lines AB, BC, CD, DE, EF, FG, GH, and H A, 
they mall exactly repreſent the Hedges or Bounds of the Field 


Note, It is beñ in protracting to draw all the Lines with a blact 
Lead Pencil that are within the Field, as the Lines I K, IA, 
4. K A, K B. K C, Oc. becauſe they are of no Uſe, bu 
zo find the Points A, B, C, Sc. by the Help of which, tit 
Lines AB, BC, &c. the Bounds of the Field, are drawn; 
and then when you have done with the Lines within the Fitld, 
yon may rub them out with a Bit of Bread, and then the Plu 
- © with: only the Out- lines of it remains clear of Confuſion, ani 
ready to have. Lines drawn in it, to divide it into Triangl:s, 
in order to be meaſured and caſi up, which Lines ought al tt 
be drawn with a: black Lead Pencil, to be taken out as ſoon 4 
tze nuaſuring it done, that nothing but Hedges, Walls, u 
«ther Bounds or Things neceſſary may remain. | 


K Sep n IS : — 3 1 
F r * 3 — — * 3 ts l ; > "> "FP — 
N 5 r . 2 
3 * * ER 44 2 py > et, ge - 9 * 9 F538. of 
* 7 = « 7 . ER ; * a» Be 25 4 ORR. 
: : . 2 * 
Fr 


Practiral Surveying. 117 


5 8 1 76H; 


4 Jo take the Plot of a Field at two Stations near the 


Middle, from neither of which all the Angles can 
be ſeen, only ſome two of them may be ſeen from 
both Stations, as the Angles A and F (Fig. 57.) 
from the Stations L and V. : 


ET the Field propoſed be ABCDEFGHIK, and let 
the two Stations be V and L, from both of 


ich you can ſee the Angles or Points A and F. H. 57. 


Place you Inſtruments at one of the Stations at V, and by 


the Help of the Needle, uſed according to the Directions given 


before, find the Meridian or North and South Line NS, and 
then, 55 | 
e I. By the Plain, table. | 

Keeping the Plain-table fixed at this Point V, and laying 
the Index over the Point V, in the Sheet of Paper that repre- 


ſents the Point V, that is your Station in the Field; direct the 
| Edge of the Index fo, that you can through the Sights, ſee 


the Station L, and by the Edge of the Index, draw the Line 


= V L; then mcaſure the Diſtance VL, which ſuppoſe to be 9g 


Chains 30 Links, ſet g, 30 off the Scale you intend to plot the 
Field by, from V to L; then keeping the Plain table fixed as 
before, direct the Edge of the Index from V to F, ſo that you 
can, through the Sights, ſee the Point or Angle F, and then by 
the Edge of the Index draw the Line V F ; then meaſure in the 
Field, the Diſtance in Chains and Links, from the Station V to 
the Angle F, ſuppoſe to be 6 Chains 35 Links, ſet 6,35 (off the 
ſame Scale you uſed for the Line VL) from V to F; then keep- 
ing your Plain-table fixed in the ſame Place, direct the Sights 
from V to G; and draw VG, which let be 7 Chains 55 Links, 
which ſet off the ſame Scale from V © 5 
to G; proceed in the ſame Manner Chains. Links. 
with the Lines VH, VI, VK, and V VH - 8 : 68 
A, whoſe Lengths ſuppoſe to be as in VI : 
the Margin, and then you have found VK 
the true Poſition' of the Points of the VA 
Field FGHIK A, viſible from the | 
Station V. 3 3 
Then proceed to the Station L, and, as before directed, find the 
Meridian-line N S, which, if exactly found, will be parallel 


n 
O do c 
O 
O 
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to the former found at V; and thereſore a very ſafe Way for 
finding it is, having placed your Inſtrument at the Station I. in 
the Field; lay the Index along the Line VL, which you drew mw 
when at the Station V, and keeping the Index upon that Line, - 
turn the Plain- table about, till you can, through the Sights of ee 
the Index, ſee the Station V, that you laſt came from, and 
there ſcrew the Inſtrument faſt, and keep it till you have finiſhed 
all the reſt of your Obſervations. 1 
Through L draw the Meridian- line N &, parallel to the other 
Line N S, drawn through V, and it ſhall] be the true Meridian- 
line required; or if by the Compaſs you find the true Meridian- 
line Jaft drawn, it will be parallel to the other; and the Angles 
NLV, and SVL, will be equal. Euclid. Lib. I. Prop. 29. 
Then proceed as in the foregoing Directions, viz. lay the nl 
Index upon L, and turn it about till you can, through the Sights, 
fee the Point A, and along the Edge of the Index draw the Line 
LA; then meaſure the Diſtance from L to A, in the Field, 
which ſuppoſe to be 6 Chains 30 Links, ſet 6, 30 (till off the 
ſame Scale) from L to A. 8 Y 
Then keeping the Edge of the Index upon L, turn it about . 
till you can, through the Sights, ſee the Point of the Field B; 
and by the Edge of it draw the Line LB, which ſuppoſe to be 8 
Chains 26 Links, ſet 8, 26 from L to B; 
Chains. Links. do the ſame by the Angles C, D, E, 
- 6 : oo and F, drawing the ſeveral Lines, and 
3 : 8 ſetting off their reſpective Diſtances 
7 : 85 LC, LD, LE, and LF, as in the 
8 : 45 Margin; and then the Field is all pro- 
| trated, and is faund to be exactly in 
the Form af the Figure ABCDEFGHIK, and is ready to 
be div.ded into Triangles, or reduced to a proper Form ta be 
Eaſt up, as ſhall be ſhewed hereafter, 


Note, To find the true Meridian-line by the Compaſs, particular 
Care ought to be had, to allow for * Variation, 5 = intend 
ta place the Field in its true Poſition; but if you uſe it only for 
a Direction from Angle to Angle, without any 7 to the 
general Poſition of the Field, the Variation need not be regarded. 


How to plot the fame Field by the SEMI-cIRcLI. 


Chuſe your two Stations, as before, from both which ſome 
Rip. 57: two Angles in the Field will be viſible, as in the 

4 57.7 foregoing Figure, where, from both the Stations 
'V and L, you may fee the Angles A and F. 


7 ＋ 
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WE Placing your Inſtrument at V, find the Meridian-line N'S, 
as before taught, by . the Needle over the Meridian- line 
f the Card, and there ſe 


* 


W rew d faſt. i © - | 

ec, Then turn the Index about, till you can, through the Sights, 
of ice the. Angle I, and obſerve what Degree the Index cuts, which, 
1d N uppoſe to be 24 Degrees 30 Minutes, ſet that in the Table a- 


ninſt VI in the Column of Degrees and Minutes; then mea- 
ure the Diſtance VI, which ſuppoſe to be (as in the laſt Ex- 
Bmplc) 8 Chains oo s, ſet that in the laſt Column of the 
WT able under Cb. Ei + rs at 


re BW | Deg. Ain. | Ch. "Lim 
ve &:0|8:.5| | 
YA | 246: 45] 6 : 25 | 
TE. | 245. :: 20-1] 6 „ 
it 4 25 1 29S IS: 8 35 | METER TTY 
. 24-39-14 $..:.:-94;1 5; The Ag 
1 V obs pipe 214 gr 4 Diſtance between 
; } BEET Oe: > ih 30. VESTS 30. | | Diftace we i 
a LA 9 2 er e 20 5 OY 05% 
d L B 55 5 8 : 26 
es LC 1 06 oo | 
je LD ö 208: 45 KF: 4 8 | 
i LE [| :293 -:- $04 54: 5: 
n | LF 331 : oo | 8 : 45 
in — mnmnmomnen—n — — 
Ee > ? 5 a a - bs 4 - a | f ; g „ ME. 3 — 
Then take your Obſervation to the Angle K through the 
Sights of the Index, and obſerve what Degree it cuts upon the 
4 Verge of the Inftrument ; as ſuppoſe 62 Degrees co Minutes, 
4 put that down in the Column of Angles under Degrees and Mi- 
4 nutes ; and then meaſure the Diſtance VK 8 Chains 56 Links, 
> which put againſt V K, in the laſt Columns under Chains 5 
f Links, m you; fee i the Fablts EET TT HED 


In the ſame Manner take the Angle that V A makes with 
the Meridian-line, which is 146 Degrees 45 Minutes, put 
that down-in the Table in ws Column of Degrees and Minutes, 

: and the Diſtance V A, 6 Chains 25 Links in the laſt Column; 
and ſo proceed to ks the Ages and Diſtance of the Ling 

vg 14 #3 
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VER VG. VH, and put them all down in the Table, as you 
eee gin nd woman in gente amt 7 
Then remove your Inſtrument to the Station L, -and-hay. IM 
ing found the Meridian-line NS that paſſes thro'. that Sta. 
tion, and ſcrewed: the Inſtrument faſt, as before directed, turn 
the Index till you can, through the Sights, ſee the firſt Station 
V. and then obſerving the Index to cut 5g. Degrees 30 Minutes 
om the Limb of the Iaſtrument, I place 3: 30 in the Column oi 
Degrees and Minutes, and put the Diſtz ce LV, which, by 
meaſuring, I find to be g Chains 30 Links, in the laſt Column 
of Diſtances. | | 3 
Then turn the Index ſo that you may, through the Sights, 
ſee the Angle at A; which done, obſerve what Degree of the 
Inſtrument is cut by the Index, which ſuppoſe to be 50 De- 
grees 45 Minutes, place that againſt LA in the Fable, and 
meaſure the Diſtance L A, whic being 6 Chains 30 Links, 
piace that in the laſt Column of the Table againſt L A, as be- 
tore taught. BI „„ 
Your next Obſervation. is to the Point B, to which turning il 
the Index, and finding it to cut upon the Verge of the Inſtru- 
ment qs Degrees 45 Minutes, and meaſuring the Diſtance LB, 
8 Cbains 26 Links, put them in their proper Columns, as you 
ſee in the Table, and proceed. in the ſame Manner with all the 
reſt of the Angles and Diſtances in the Field, and the Table 
will appear as above. 1 
. f $4.0 ite 8 FE: Ba 8 2.1 ; ; 
How to plot the Field by the THEODPOLIITE. 
Having placed your Inſtrument at the Station V, and brought 
the Needle over the Meridian · line, and thereby found the Me- 
ridian, or North and South Line of the Field N VS, ſcrew the | 
LIaſtrument faſt, and turn the Index about, till you can, through 
the Sights, ſee the Point I, and obſerve what Degree and Mi. 
nute is cyt by the Index, which ſuppoſe 24 Degrees 30 Minutes; 
place 24 : 30 in, your Table, againft 1, in the Column of De- 
grees and Minutes, and then meaſure the Diſtance from the 
Station V to the Angle I, which ſuppoſe 8 Chains oo Links, 
ft” that in the Table alſo againſt I, in the Column of 
Chains and Links; and then keeping the Inſtrument faſt; turn 
he Index till you can, through the Sights, ſee the Angle K; 
and then ſuppoſe the Index cut 62 Degrees 00 Minutes, put 62 fl 
Degrees go Minutes in the Column of Degrees and Minutes 1 
againſt K, and then with your Chain meafure the Diſtance V K, ( 
which Tuppole e be 8 Obains 56 Links, er that 8 K in MN 
„„ | PS | the | 


&S - 


F— — 


<> 


, 


—_, © oo cf 0&0 ©4 


W tance 
chat in its proper Place in the Table againſt A, and in the Co- 
lumn of Chains and Links, as before directed in the other 
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F the Column of Chains and Links, as you did before in the 
| Angle I. 


Then turn the Index to the Angle. A, and by the ſame Me- 


mod of obſerving what Degree and Minute is cut by the Index, 
WE when you can, through the Sights, ſee the Angle A, which 
WT ſuppoſe to be 146 Degrees 45 Minutes, ſet that in the Column 


of Degrees and Minutes againſt, A, and meaſure the Di- 
VA, which ſuppoſe to be 6 Chains 25 Links, put 


Angles. | | | 
The next Angle of the Field that you can ſee from the Sta- 


W tion V, is ſuppoſed to be F, to which turning the Index, till 


you can, through the Sights, ſee the ſaid Angle F; let it be 
ſuppoſed to cut 241 Degrees 30 Minutes, and the Diſtance 


VF, meaſured as before, let be 6 Chains 35 Links, put each 


in their proper Columns in the Table, and proceed to turn the 


= Index to G. | 


Then ſuppoſe, ſeeing G through the Sights of the Index, 


and the Degrees cut by the Index to be 302, 15, and the Di- 


ſtance VG, when meaſured, to be 7 Chains 55 Links, put 


W them in their proper Places againſt G in the Table; proceed 


to the laſt Angle H, which, when you ſee through the Sights, 
ſuppoſe the Index cut 344, 30, and the Diſtance VH, when 


| meaſured, let be 8 Chains 64 Links; place theſe Degrees and 


Minutes, and alſo the Chains and Links, each in their proper 
Columns againſt H, as you ſee in the Table. 
Then remove the N to the Station L, and having 


fixed it as before, with the Needle over the Meridian- line, 


and then ſcrewed it faſt, turn the Index till you can, through 
the Sights, ſee the former Station V, and obſerve the Degrees 
cut by the Index, which ſuppoſe 5 Degrees 30 Minutes, and 
the Diſtance VL to be ꝙ Chains 30 Links, put that in a Space 
by itſelf in the Middle of the Table; and then take all the 
Angles and Diſtances from the ſaid ſecond Station L, as you 
did before from the Station V," ſuppoſing the Index turned to A 
cut 50 Degrees 45 Minutes, and the Diſtance L A is 6 Chains 
30 Links: Alſo the Index turned to B cut 95 Degrees 45 Mi- 
nutes, and the Diſtance LB 8 Chains 26 Links. Let the In- 
dex turned to C cut 153 Degrees oo Minutes, and the Di- 


ſtance LC bejuſt 6 Chains; then ſuppoſe the Index turned to 


D cut 208 Degrees 45 Minutes, and the Diſtance LD be 3 
Chains 8 Links: Alſo let E cut 242 Degrees 30 Minutes, and 
the Diſtance LE. be 7 Chains 85 Links; and laſtly, let the In- 
dex turned to F cut 331 Degrees oo Minutes, and the _— 

: 5 
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LF be 8 Chains 45 Links, bringing that alſo into the Table, 


and the whole will appear as follows. 


| =w__ | Min. | Cha. | Links. | 
| 8 oo | 
8 | 56 CHA 
97 : | 5 Firſt Station V. 
8 | 64 


| 609 804 86 — i 25 be 
The Angle NLV is 5 Deg 
| | 30 Min. and the Diſtance is m: 
9 Chains 30 Links between] ge 
| the Stations. | 'F; 
£9 We | | | th. 
e 5 
| 8 95 | 45 - 3 i 
153 00 OO 1 | 
. 258 45 3 g | Second Station L. 7 
4 20 2 85 . 
F „ -| 45 4 


I might have added the Performance of the foregoing by the 
Circumferentor, but the Operations are fo much alike, that he 
who underſtands one, cannot well be ignorant of the other. 


How to plet the foregoing Field upon Paper, after the 
Dimenſions have been taken and placed in a Fiela- boot, 
by the foregoing Directions. „ 


| 


| 1 | 

It is the beſt Way when the Weather is precarious or inclined £1 
to Moiſture, to work by the Theodolite; becauſe, with the in 
Plain-rable, by which you may ſurvey and protract all at once, ye 
the Sheet is in danger of being wetted and ſpoiled z and the V 
Method by the Theodolite being performed, and the Angles th 
and Diſtances. brought into a Field. bock, as already taught, N 
Q 

9 

th 


the Work may be protracted at home, or in any convenient 
Place where you may be ſecured from the Injuries of the Wea- 
ther, and may be done at any Time aſter the Angles and Di- 


ſtances 
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ances are taken, or at any Diſtance from the Place, as well 
as upon the Spot, and is to be performed as follows. 


Note, The Sector being an Inſtrument of ſuch univerſal Uſe, and 


yet ſo portable, I ſhall firft fſhew the May of Protracting from 


the Field-book by that Inſtrument, without any other, only a 
Pair of Compaſſes. 


You muſt firſt determine the Dimenſions of the Paper or 
Space that you intend to plot your Field upon, which ſuppoſe to 
de four Inches the longeſt Way, and Breadth  proportionable, 
WT beſides a Margin, if required. 

1 Then conſider the longeſt Dimenſions of the Field. which 


may be computed exact enough for this Purpoſe, by adding to- 


oether the Diſtances IV, VL, and LD; which found in the 
Table and added together, their Sum is 20 Chains 38 Links; 
therefore you are to contrive for a Scale, that the ſaid 20 Chair;s 
8 Links may come into the four Inches, the Length of your 
aper, or ſomething leſs than the ſaid four Inches, rather than 
more ; which is beſt done by reducing all the abovelaid 20 
Chains 38 Links into Links, and divide that by 4, the Quotient 
of that Diviſion is the Number of Links to an Inch; which, if 
it be a whole Number of Chains without any odd Links, is the 
Scale required ; but if you find odd Links come out in the Di- 
viſion, as it commonly happens, reject the odd Links, and fix 
your Scale to the remaining Number of Chains to an Inch, ex- 
cept the odd Links amount to very near another Chain. 
| In the Example above, the Sum of the Lines IV, VL, and 
& LD is 20 Chains 38 Links, which reduced to Links, is 2038 


Links ; that divided by 4, the Length of the Paper in Inches, 


the Quotient is 509 Links, or 5 Chains g Links, and conſe- 


= quently you may fix your Scale at five Chains to an Inch. 


If you think to plot by the Sector, and take ycur Scale from 
thence, take the Diſtanze between the two Stations V and L 

Chains 30 Links, or 930 Links, and having firſt drawn the 

eridian-line V, and at 7 made the Angle S VL, then find- 
ing the Line VL 930 Links, as above, take ſuch an Extent in 
your Compaſſes as may be ſuppoſed to be allowed for the Extent 

L, in Proportion to what the other Lines ate, and keeping 
that Extent in your Compaſſes, place one Foot in 930 (the 
Number of Lines between V and L) open the Sector (not the 
Compaſſes) till the other Foot ſall in the ſame Number, viz. 
930 on the other Leg of the Sector, and keeping the Sector at 
that Extent, you haye a Scalc fitted to the whole Plot. 


2 Example. 
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Example. Suppoſe you would afterwards ſet off four Chains 
50 Links (which is four Chains and a half) keep the Sector al. 
ways at the ſame Angle, and ſet one Foot of your Compaſle, 
in 4.5 on one Leg, and extend the other till it come juſt o 
the 4.5 on the other Leg; that Extent to that Scale ſhall be 
juſt 4 Chains 5 Tenths, or 4 Chains 50 Links required, Sc. 


The Scale being thus fixed: proceed to plotting thus: 


Draw one of the Meridian-lines, ſuppoſe NVS, and make 
the Angle NVI 24 Degrees 30 Minutes, and from V draw 
VI, upon which ſet off, according to the Table, 8 Chaias o 
Links from V to; then by the Help of the Chords, make the 
Angle NVK 62 Degrees oo Minutes, and look in the Tab 
for the Length VK 8 Chains 56 Links, which ſet off the ſame 
Scale from V to K, and ſo proceed to the Angles and Diſtance 
of the reft, viz. Find what Angle the Line VA makes wit 
the Meridian-line NV, and alſo the Diſtance VA in Chain 
and Links, as in the Table; and ſo find the Angles and Di. 
ſtances of the Lines VF, VG, and VH, and laying dow 
both the Angles and Diſtances, as above propoſed, you will 
have found the Points I, K, A, F, G, and H. 

Then for the next Station, lock in the Table for the Angl: 
SVL, 5 Degrees 30 Minutes, at which Angle draw the Lin 
VL, and ſet off the Diftance V L 9g Chains 30 Links; and thei 
remove to the Station L, and draw the Meridian-line NL 55 
through L, and proceed as before, viz. : | 

In your Plot fet off the Angle NL A 50 Deg. 45 Min. and 
the Diftance L A 6 Chains 3o Links from L to A, to find the 
Point A. | 

In the ſame Manner find the Points B, C, D, E, and F, by 
the Table, and then draw the Lines FG, GH, HL, IK, 
KA, AB, BC, CD, DE, and DF, which ſhall repreſent 
the true Proportion of the Field, and the Contents ready to be 


5 


caſt up, as ſhall hereafter be directed. 


S ECT. 


C T: 


| Edge of the Index draw the 
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To plot a Field at two Stations in any two Angles 
thereof, from both which all the Angles may be 
ſeen. * 
N this Caſe you have no Occaſion to find any Diſtance but 
that between the two Stations, which being obtained, the 


: Work is to be performed as follows. _ 


By the Plain-Table. Fig. 58. 


If you would only take the Plot of the Field as it lies, with- 
out any regard to the Poſition of it with Reſpect to the Meri- 
dian, place the Inſtrument in one of the Angles of Station, ſup- 


poſe at A, and place the Index with the Sight parallel to the 


Edge of the Table, and letting it ſtand ſo, turn the Table about 
till you can, through the Sights, ſee the Station B, and there 
ſcrew the Inſtrument faſt, and keep it ſoduring your Obſervations 


W to all the Angles from the Station A, and by the Side of the In- 


dex draw the Line AB; then meaſure the Diſtance A B, which 
ſuppoſe 7 Chains 35 Links, take that from the Scale you intend 
to plot from, and ſet upon the Line AB, from A to B. 

Then keeping the Inſtrument faſt, lay one Part of the Index 
upon the Point A, and turn it about till you can, through the 


Sights, ſee the Angle C, and by the Side or Edge of the Index 


draw A C: Again, with the Index ſtill upon A, turn it about 

till you can, through the Sights, fee the Angle D, and by the 
Line AD. fre Dt ret | 

roceed in the ſame Manner to draw the Lines AE, AF, 


and A G, drawing them at pleaſure upon the Paper, without 


any regard to meaſuring the Length of them. 
Then remove the Inſtrument to the Angle B, and having 
placed it as before, lay the Index again parallel to the Edge of 
the Table, and then turn the Table about till you can, through 
the Sights, ſee the Angle of Station A, and there ſcrew the In- 
ſtrument faſt, | 9 
Keeping the Edge of the Index upon the Point B, turn it 
about till you can, through the Sights, ſee the Angle G, and 
by the Side of the Index draw the Line BG to cut AG 


in G. J 
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To plot the Field (Fig. 58.) from the tævo Station: q 
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Then in the ſame Manner dire& your Sight from B to F, 
and draw the Line BF to cut AF in F; and in the ſame Man- 
ner direQing the Index from B to the ſeveral Angles E, D, and 
C, till you can ſee them through the Sights, draw the Line: 
BE, BD, and BC, to cut the former Lines AE, AD, and AC, 
in the Points E, C, and D; and through the Interſections G, F, 
&c. draw the Lines AG, GF, FE, ED, DC, and CB; theſe, 
with the ſtationary Diſtance, or I. ine AB, encloſe the Field, 
and repreſent it in its true Proportion; and if any of the Hedges, 
as FE or E D, &c. or any Diſtance croſs the Field, as BF 
or AE, &c. be taken in your Compaſſes, and applied to th: 
ſame Scale upon which the Line AB was meaſured, it will giv 
the true Length of the Hedge or Diſtance fo required, as if ii 
was meaſured with a Chain, if the Plotting be exactly pet. 
formed. f 


N. B. By this Method the principal Places in a Survey f 
County may be placed in a Map, if you make Choice of tu. 
Eminencies, whoſe Diflance you can meaſure, and from beit 

which, you can ſee ſeveral others, whather Churches, Caſtli, if 

Hills, Gentlemens Seats, and whatever elſe is remarkable : Bu 
more of this when we come to treat of County Surveying. a 


A and B, by the THEODOLITE. 


Firſt prepare a Table with only two Columns, the firſt for 
the Letters repreſenting the Angles, and the other for Degree: 
and Minutes (for you need not in this Caſe have regard to any | 
Diſtance, but the ſtationary Diſtance A B) and then 
Place your Inſtrument at either Station (it matters not which 
firſt) as ſuppoſe at A, and turning the Index to oo Deg. oo Min. 
turn the Body of the Inſtrument about, till you can, through 
the Sights, ſee the other Station B, and there ſcrew the In- 


ſtrument faſt. Z 


This done, turn the Index about till you can, through the 
Sights, ſee the Angle G, and obſerve what Angle it makes, 
or what Degree it cuts upon the Theodolite; which ſuppoſe 
to be 62 Degrees 30 Minutes; put G in the firſt Column of 
the Table belonging to the firſt Station, and againſt it put in IM " 
* other Column 62 Degrees 30 Miuutes, as you ſee be- . 
ow. ; 
Then turn the Index till you can, through the Sights, ſee MW 2 
the Angle F, and obſerve the Degree cut, which let be 88 w d 
30 In. | 
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20 Min. place that in the Table againſt F, as you ſee; and 
\ 1 2 ſame yorker turn the Index to E, D, _ C, N 
each Angle, and ſetting them down againſt their reſpective Let- 
WE ters in the Table, they will ſtand, as you fee againſt the firſt 
= Station in the Table. 1 5 
Then proceed to the ſecond Station B, and again fixing the 
Index upon oo Degrees 00 Minutes of the outer Circle, turn the 
Inſtrument about till you can, through the Sights, fee the firſt 
Station A, and there ſcrew it faſt. 
3 This done, turn the Index till you can, through the Sights, 
ſee the Angle G, and obſerve the Degrees cut by the Index, 
which ſuppoſe to be 20 Deg. 30 Min. ſet that in the Table a- 
gainft the ſecond Station, as you ſee in the following Table, and 
ſo proceed to obſerve the Angles P, E, D, and C, and place each 
Degree againſt its reſpective Letter, and the Table will appear 


as follows. 


a. th 2 


5 ö * f 
| - | 6 38 
Pn : ; E $0. | 
Firſt Station A = ” | 122: 15 1 
1 OI. 
x Stationary Diſ- } EE 122 , | 
for EY Wo 35 G 8 20 : 30 | f 
= a F 40 : oo } j 
x D 6K 2-26 
ich C 131 
lin, 
ug 96 
In- 5 |; 
5 Frem the Fable above, to lay down the Draught of 
£08, the Field upon Paper. 8 
of Having proportioned your Scale to the Paper or Plan that you 


- in intend te plot upon, draw the Line A B near the Edge of the 
be⸗ Paper (decauſe it is one of the Out- ſides of the Field:) And if 
you intend to plot by the Sector, continue the Line B A to H, 
and upon A, as a Center, draw the Circle HL K, to what Ra- 
dius your Draught will admit of. | | 


Then 


* 4 
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Then look in your Table for the firſt Obſervation G, againſt 
which you find 62 Deg. 30 Min. ſet 62 Deg. 30 Min. from H 
to m, and through m draw the Line A G at pleaſure, and {6 
on to the Angle F, which you find in the Table, is 88 + 
Des, 30 Min. ſet 88: 30 from H to L, and draw the Line 
1 A | = e ; = 


In the ſame Manner draw the Lines A E, AD, AC, through | 4 
their reſpective Degrees in the Circle Hm L K, as found in the 
Table, and then you have done with the Station A. 3 


Then with the Chord of 60 Degrees, and one Foot of th: 
Compaſſes in B, draw the Arch InC, and looking in the Table 
for G, in the ſecond Station, you find 20 Degrees 30 Minutes; 
ſet the Chord of 20 Deg. 30 Min. from I to u, and through 
draw the Line B G, to cut the former Line AG in G; then 
the next Angle being F, againſt which in the Table ſtand 
40 Degrees oo Minutes. ſet 40 Deg. oo Min. of the Chord 
from I upon the Circle, and through the Place where the Point 
falls, draw B F. 1 


The next being E, found in the Table 45 Deg. 10 Min. 
ſet 45 Deg. 10 Min. from I to o, and through o draw BE, to 
cut A E in E; and by the ſame Method draw the Lines BD, 
and B C to interſet AD and AC, in the Points D and C; 
and from each Interſection to the next, draw the Lines B C, 
* 1 By EF, FG, and G A, and theſe are the Bounds of 
the Field. | 55 | 


o . KH AR Gu uo a. 


co 

2 75 A 

_— | re 

1 C H Al 7 II 


Practical Surviying. 129 


2 CHAP. IV. 
4 | 77 plot a Field by going round it, which is neceſſary 
= #: I ood-Land or Copſes, &c. where the foregoing 
Method, by taking Sights, and meaſuring Diſtances 
within the Encloſure, is impracticable. 


1 o perform this by obſerving at every Angle. 
+ 4 n 36; e . pitch Plain:able, © 
in 1 NUPPOSE a Field in Form of the Figure 


O HIKLMNOP was to be meaſured, and . 59 
you would begin at the Corner H. LANE SY 
Having determined your Scale, either amongſt the Scales of 
che Index, or upon the Sector, as directed in the foregoing 
Chapter, fix your Inſtrument at H, and turn it about till the 
Needle hey over the Meridian-line of the Card, and there 


that lies fartheſt from the Field, draw the pricked Line H G, for 
a Meridian-line, in which let H be South and G North, and 
then the Angle H is the weſtermoſt Angle of the Field. 


Note, F yon begin at the Laſtermeſt Angle in the Field, the Me- 
 rudian-line muſt be on the Eaſt Side of the Field ; as if H was 
the Eaftermoft Angle, then in the Line HG, H would be North, 
and & South; but if . you intend to begin at an Angle at the 
North or South Part of the Field, as at K or L, or at O, you 
muſt confider to draw'the Meridian- line proportionably near the 
Middle of the Plain-table, if you intend to bring all the En- 
claſure into one Sheet. e 


But ſuppoſe H be the South-weſtward Angle in the Field, 
conſider, as all the Field has moſtly Northing from you, aſſume 
a Point in the Southermoſt of your Meridian- line, as at H, to 
repreſent the Angle H in the Field, and at that Angle place your 
Inſtrument, with the Needle over the Meridian-line, and there 
ſcrew it faſt, | e ee 
; 5 5 K | Then 


IP, 


ſcrew the Inſtrument faſt ;. and parallel to that Side of the Table 
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Then if you cannot certainly fee where the Angle is, by rea- 
ſon of Buſhes or Branches of Trees leaning out of the Hedge, 


Sc. let your Aſſiſtant go and ſet up a Mark at the ſaid Angle, : ; | 
and laying the Index upon H, turn the other Part of it about, 
till you can, 2 the Sights, ſee the Angle or Mark I, and 


by the Side of the Index draw the Line HI; then with your 
Chain meaſure the diſtance H I, which ſuppoſe 7. Chains go 
Links; ſet 7: go off your Scale from H to I, and alſo write upon 


the Line 7:90, or in a Book or Paper a- part, write down H! 4 


O. 


7 


HI - 7 : go other Part about, ti 


in Paper under the former HI, as you ſee in the Margin. 


Note, Left your Needle ſhould not traverſe freely, and by that 
Means fome Error might be contracted, the fafeff Way is, at 
x upon the Lin: 
drawn between it and the laſt, and then turn the Body of the 
Tnftirument about till you can, through the Sights, 2 the lafl 
e yon are 


every Remove to your next Station, to lay the In 


Station, and there ſcrew it faſt, for then you are 
right. — | agg | 
Example. Removing from H to I, leave a Mark at H, and ſei- 
ting up the Inſtrument at I, lay the Index upon the Line HI, 
and turn the Inflrument about till you can, through the Sights, 


fee the Mark H, _ then you are ſure the Meridian-line of 


the Table is parailel to the Meridian-line found at the Mark H. 


When you have finiſhed your Obſervation at I, remove to K, 


and taking your back Sight to I, as juſt now directed, ſcrew the 
Inſtrument faſt, and laying the Index upon K, turn it, till you 
can, through the Sights, ſee the point L (helping yourſelf with 
a Mark, as before directed, if it cannot otherwiſe be ſeen) and 
by the Edge of the Inſtrument draw the Line K L, which mea- 


ſure, and ſuppoſe it be found 4 Chains 50 Links, ſet 4: 50, off 


your Scale from K to L, and ſet alſo the Figures 4: 50, on the 

Line K L; or put them down in Writing K L 4 : 50, under the 

other, as above directed, „ | 
Then, 


Take up your Inſtrument, and where it ſtood ſet up a Mark 
that you can ſee from I, and then remove your Inſtrument to I, 
and turning it about till the Needle lie over the Meridian-line MW 
of the Compaſs, ſcrew it faſt, and laying the Index upon the 
Point I, the Station you are at, turn the 

i you can, through 
IK - 6 : 25 the Sights, ſee the Angle K, and by the 
| Side of the Index draw the Line I K, 
and meaſuring the Diſtance I K, which ſuppoſe to be 6 Chains 
25 Links, ſet 6: 25 off your Scale from TI to K, or write it down 


a A a . 4 


py oo» $) on 


dey on 
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Then, leaving a Mark at K, remove your Inftrument to L, 
and by the Help of the Needle or Back- ſight, fix your inſtrument 
as me Hom and laying the Index upon L, turn the Index, till you 
can, through the Sights, ſee the Corner M (or a Mark put up 
at it, if there is Occaſion) and draw the Line LM, and meaſure 
the Diſtance L M 8 Chains oo Links, which ſet off the ſame 
Scale from L to M, alſo upon the Line LM S: co or write them 
in a Table as before. 


It will be needleſs to repeat the E i | 

1 Operation for all the reſt of the | A -- Jon. 
„5 Angles, the Method being exactly | 4 
- the ſame ; and when you have in | HI „ 
e the ſame Manner taken all the IK 7 , 
e Angles and Sides of the Field, it K L 5 
n will appear upon the Plain-table, 1 LM 8 2 
c RS as Fig. 59. and the Table of An- MN 8 > 
, gles and Diſtances will appear as NO WE 5 
in the Margin, and is ready to be OP de 
n RS divided into Triangles, and mea- PH 4 5 = 

== ſured and caſt up, as ſhall here- * 
. = after be directed. a — rr nm 
at == | : | | 
1 To plot the ſame Field by the TRHEODPOLITE. 
. : Suppoſe you would begin at the Angle or Corner H, as before 

Place your Inſtrument at the ſaid Corner or Angle, and ſer the In- 
1 dex at oo Degrees oo Minutes, and then turn the 6 
snsſtrument about with that End of the Index for- 8.59. 
1 ward, or towards the Angle I, that lies upon oo Degrees oo 
I, Minutes, till you can, through the Sights, ſee the ſaid Angle I, 
tr, and there fix the Inſtrument faſt, and turn the Index abour, till 
7 you can, through the Sights, ſee the Corner P, and then mark 


the Degrees cut by the Index, which is 99 Deg. 30 Min. and 
5 meafure the Diſtance HI 7 Chains go Links, both which put 
LE down in the Table or Field- book, as before taught, and as we 
he ſhall inſtance in this Example. . 1 
ou Then remove your Inſtrument to I, and placing the Index 
ith upon the Beginning of Degrees, as before, turn the Inſtrument 
about, till with the Beginning of Degrees towards K, you can, 
through the Sights, ſee the Point K, and there ſcrew the Inſtru- 
ment faſt. | oo | F 
Turn the Index about till you can, through the Sights; ſee 
the Point H, and ſee what Degrees the Index cuts, which ſup- 
poſe to be 166 : 45, place = in your Table, or F IO 
2 | an 
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and meaſure the Diſtance I K, 6 Chains 25 Links; which alſo 
ſet down as you ſee hereafter in the Table, ah 
Next remove your Inſtrument to K, and fixing the Index up- 
on oo Degrees, as before, direct it forward to L, turning the 
Inſtrument till you can, through the Sights, ſee the Corner L, 
and there ſcrewing it faſt, turn the Index till you can, through 
the Sights, ſee the Point I, and finding the Index cut 111 : 30, 
meaſure alſo the Diſtance K L 4 Chains 50 Links; both which 
put in the Table in their proper Places. 


In the fame Manner proceed with the Angle L, which, by | : 


Obſervation, ſuppoſe you find to be 122: 1585 and the Diſtance 

LMS Chains oo Links, alſo the Angle 139 15, and the 
Side MN 6 Chains 15 Links, and the Angle N 65: 30, and the 
Side N O 6 Chains 10 Links: Theſe found, as has before been 
directed in finding the foregoing Angles and Sides, place alſo in 
their proper Places in the Fable. 1 

But when you come to an Angle that bendeth into the Field, 
as the Angle O, it is to be reckoned upon the Degrees above 


180, by firſt looking forward to P, as before, and then turning 


the Index to N, it will (if you turn it according to the Suc- 1 
ceſſion of Figures upon the Inftrument) be turned a great dea! 
more than half round, and will in this Example reſt upon 284 


Deg. oo Min. Or if you meafure the external Angle of the 
Field, PON 76 : oo, and ſubtract it from 360 Degrees, there 
will remain 284: oo, as above. . 


Having found the Angle O, meaſure the Side OP, which 1 


ſuppoſe 4 Chains 55 Links: alſo the Angle P go : 45, and the 
Side PH, 3 Chains oo Links; you have been round the Field, 
and one Work is finiſhed : And the Method of finding all the 
Angles and Sides, being the fame as thoſe already laid down in 
finding the Angles H, I, and K, and the Sides HI, IK, and 
K L, Cc. any further Repetition is needleſs. 5 


The F zeld-book to the foregoing Wi ork, 


| | Deg. Man. Ch. Lin. 
F : 36 n 

E 166 45 | | IKE &:- 25 
Ew: vw T Yi | 
L 122 45 LM 8 o0 | 

M 139 15 MN | 6 15 

8 : I» RD 506 : 30 

O 284 oo OP 4 55 
OE go. : 45 | | PH | 3.*: ..00_ 
1080 : oo Sum of all the Angles, |. 


The 


"he 
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The Truth of the Work may be examined by Theor, VIII. 
where it is proved, That all the Angles of any right-lined Figure, 
of how many Sides ſoever, are equal to twice as many Right. angles, 
abating four, as there are Sides of the Figure. | : 
This Figure has eight Sides, twice 8 is 16, but abating 4 


there remains 12, the Number of Right-angles : So that all the 


Angles in the Figure added together, ſhould be equal but to 12 
Right-angles, viz. 12 Times go Deg. is 1080 Degrees, agree- 
ing with the Sum of the Angles in the Table, and proving: the 
Work to be right. | 


How to plot this Field by Help of the Table or Field. dect. 


Having adjuſted a Scale to the Size of the Paper you intend 
to plot upon, draw a Line along one Side of your Paper, and 
not far from the Edge of it, and in that Line aſſume a Point, to 
repreſent the Place where you intend to begin, as ſuppoſe at N, 
and let the Line be HI; look in the Table or Field-book a- 
gainſt H, and you find 99: 30; therefore having drawn HI, 
and aſſumed the Point H, draw from H the Line HP at Plea- 
ſure, to make an Angle of 99 Deg. 30 Min. with HI ; then 
look in the Right-hand Part of the Table for H I, and-you find 
againſt it 7 Chains go Links; take 7 Chains go Links off the 
Scale, and ſet from H to J. 

Then look in your Table for I, vou find againſt it 166 Deg. 
45 Min. therefore draw the Line I K. to make at I an Angle of 
166 Deg. 45 Min. with the Line HI (the Way to, do it js 
taught in the eighth Geometrical Problem, Page 56. of this 
Book ;) and finding in the other Part of the Table that IK is 
6 Chains 25 Links, ſet 6: 25 from your Scale upon the Line 
J K, from I to K. 

In the ſame Manner make the Ansle K 111: 30, as is found 
in the Table againſt K, and make KL 4 Chains 50 Links, as 
found in the other Part of the Table; and fo proceed to the 
reſt of the Points L, M, N, O, and P, laying down all the 
Angles by the ſame Method, and all the Sides LM, MN, 
NO, OP, and PH, from the ſame Scale of equal Parts; 
only Note, | | | 


When you find an Angle bending into the Field, as the Angle 
284 Degrees, it is beſt, after having laid dawn the Side NO, 
and found the Point O, to take the inward Angle 284 from 
360, and with the Remainder 76 Degrees, make the external 

Angle NO, which will alſo form the internal Angle O 284, 
and be lefs liable to Error. | 

| 2: 5 SR r. 
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SR M . . 


Ta plot a plain Field only by Meaſuring one Line 
in the Field. 


E it be required to plot the Field EFGHIK, 
and you would plot it 


By the Plain-table. 


Chuſe any Station toward the Middle of the Field, ſo as you 
may from thence ſee all the Apgles of the Field, as ſuppole L; 
there place your Inſtrument, and turning it about till the Needle 
lie juſt over the Meridian-line, there ſcrew it faſt, - 

hen ſome where near the Middle of the Sheet of Paper that 
is upon the Plain-table, chuſe a Point L to repreſent your Point 
of Station in the'Field, and through L, parallel to the Side of 
the Inſtrument, draw the Meridian-line NS. 
Lay the Index upon the Table on the Point L, and turn it 
about till you can, through the Sights, ſee the Angle E; 
and by the Side of the Index draw the Line LE continued at 
Pleaſure ; then meaſure in the Field with your Chain the Di- 
ſtance L E, which ſuppoſe to be 7 Chains 35 Links; take 7 : 35 
from the Scale you intend to plot by, and ſer upon the Line LE, 
from L to E, and there make a Mark, rejecting the reſt of the 
Line LE, if there is any more of it; this Line, L E, is all tha 
you have to meaſure-in the whole Field. 
Keeping your Inſtrument ſtill ſcrewed faſt, and the Index up- 


Fig. 60. 


on L, turn it about till you can, through the Sights, ſee the 


Angle F (or a Mark ſet up at it, if you cannot otherwiſe exactly 
diſcern it) and by che Side of the 57 draw the Line L F at 
Pleaſure. 

Then turn the Index to G, laying one Part upon L, and turn- 
ing the other about till you can, through the Sights, ſee the Point 
G, and along by the Edge of the Index draw the Line LG. 

In the ſame Manner keeping the Index upon L, as a Center, 
turn it about till you can, through the Sights, ſee the ſeveral 
Angles H, I, and K, and draw the Lines LH, LI, and LK, 
continued at Pleaſure, | 4 


Note, I: is beft to draw all the Lines that are drawn from L, as 
LE, LF, &c. with a Black-lead Pencil, that when the Out- 


Lines of the Field are drawn, theſe in-fide Lines may be rubbed 


cut with a Bit of Bread, they being of no Uſe after the Bounds 
| of the Field are deſcribed, Y "OR 4 dd 


This 
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This done, remove your Inſtrument to E (the Angle that 


W you meaſured to) and bringing the Needle over the Meridian- 


WE line, which may be moſt exactly done by laying the Index up- 
on the Line L E, and turning the Inſtrument about till you can, 
; throygh the Sights, ſee the firſt Station L, and there ſcrew it faſt. 

Then placing your Index upon the Mark E, turn it about 
till you can, through the Sights, ſee the Point or Angle F of the 
Field ; and by the Edge of the Index draw the Line E F, tocut 
the former Line LF in F. 

Remove your Inſtrument to F, and laying the Index vpon 
the laſt drawn Line E F, turn the Inſtrument about till you can, 
through the Sights, ſee the laſt Station E (then will the Needle 


be over the Meridian-line) there ſcrew the Inſtrument faft, and 


BT laying the Index upon F, turn it about till you can, through the 
WW Sights, ſee the Point G; and from F by the Side of the Index 
draw the Line F G, to cut LG in G. 

Then remove your Inſtrument to G, and laying the Index 
upon the Line GF, turn the Inſtrument about till you can, 
through the __ ſee the Point F, and there ſcrew it faſt; 
and laying the Index upon G, turn it till you can, through the 
Sights, ſee the Point H, or the Angle in the Field repreſented 
by H, and from G along the Edge of the Index, draw the Line 
GH, till it cut the Line LH in H. | 
In the ſame Manner removing your Inftrument to H, and 

rectifying it, by bringing the Needle over the Meridian-line, 
and ſeeing the laſt Station, G, by the Back- ſight, as before di- 
= rected, ſcrew it faſt, and laying the Index upon the Point H of 
the Draught, turn it till you can, through the Sights, ſee the 
| Corner or Angle I of the Field, and by the Edge of the Index 
draw HI, to cut the former Line LI in I. | 

The next Angle K is an inward Angle, but the Way of lay- 
ing it down by the Plain table, is exactly the ſame ; for having 
removed your Inſtrument to I, lay the Index again upon the 
Line H 1, and turn the Inſtrument about till you can, through 
the Sights, ſee the Angle H, ſcrew it faſt, and laying the Index 
upon I, turn it till through the Sights you can ſee the Point K; 
and although here, being within the Field, you loſe Sight of 
the Hedge or Wall K E, yet draw the Line I K, as before, till 
it cut the former Line LK in K. OE 

Laſtly, remove to K, and having fixed your Inftrument by 
the Needle and Back-fight as before directed, and laying the 
Index upon the Point K of the Draught, turn it till you can, 
through the Sights, ſee the Point E of the Field, and by the In- 
dex draw the | 56 K E, to cut LE in E, and then you have 
encompaſſed the Field; and _ Way, if exactly performed, is 

| K 4 as 
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as mathematicaliy true as any other, and more expeditious ; and 
if there be never ſo many Angles, and whether bending inwards- 
or outwards, the Method for plotting. them is the ſame: And 
when you have drawn all the Out-lines EF, FG, Sc. with 
Ink, you may rub out all the Lines LF, LG, c. only taking 


care before you rub them out, to adjuſt your Scale by the Line 
E L 7 Chains 35 Links, which is beſt done by the Sector, viz. 
Take in your maſſes the Line E L, and ſetting one Foot in 
7 : 35 on the Line of Lines, on one Leg of the Sector, open 
tie Sector till the other Foot of the Compaſſes will: juſt fall in 
the ſame Member 7: 35, on the other Leg of the Sector kept 
catefully at that Opening, which is a Scale for all the reſt of the 
Lines, either real, as Hedges, Cc. or imaginary, as Baſes and 
Perpendiculars, &c. When the Field is divided into Triangles 
in order for Meaſuring, yet the Sector kept as above, is a Scale 
for them all. - . 6 

Example. Suppoſe I would know the Length of the Hedge or 
Wall HI, ſet the Sector as above directed, and then take the 
Extent HI, in your Compaſſes, it will reach from q: 35 on one 
Leg of. the Sector, to g : 35 on the other, which ſhews that HI 
is 9 Chains 35 Links; and herein lies the Excellency of Gunter's 


Chain, becauſe both arithmetically and inſtrumentally, it works 
by Decimals. | | 1 


# 


To perform the ſame by the THEODOLITE. 
Take a Station in the Field, as L, from whence you can 
ſee all the Angles, and ſetting up your Theodolite there, turn 
' Fis. 60, it about till the Needle be juſt over the Meridian- 
8+ 0 line, and there ſcrew it faſt, and direct the Sights, 

ſo as that you may through them ſee the ſeveral Angles, Which 


note down in a Table in your Field-book. | 
Example. Having fixed the Inſtrument as above directed, turn 
the Index till you can, through the Sights, ſec the Point E, and 
| —; obſerve what Angle is cut by the Index, 
e TRY as ſuppoſe 25 Deg. 30 Min. then (keep- 


ing the Inſtrument ſtill fixed) turn the In- 

Deg. Min.] dex till you can, through the Sights, ſee | 

| the Angle F, and obſerve what Degree is 

E 25 © 30 cut by the Index, which ſuppoſe 87 Deg. 

E | 87: 45] 45 Min. which alſo put down in the Table | 

G | 130 : 15 againſt its proper Letter F, and fo proceed 

H | 209: 45]. G, H, 1, and K, and place the Degrees 

I | 305 : 00| cut by the Index, againſt their reſpective 
K 357 + 0] Letters, and they will appear as in the 


/ 


don. Table annexed. KUNG 
| - Having 


— — — 


: 


— © << 
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Having thus finiſhed the Angles that every Corner of the 


jeld makes with the Meridian at the Statation L, ſet off from 
dur Scale 7 Chains 35 Links, the Length found by meaſuring 


; then remove your Inſtrument to the firſt Station E, and 
without any Regard to the Meridian. line) place the Index on 
ze Beginning of the Degrees on the Theodolite, and turn the 
hole Inſtrument till (having that End of the Index from your 
ye, that lies upon the Beginning of the Degrees) you can, 
rough the Sights, eſpy the Angle F, and there ſcrew it faſt. 
Then turn the Index about till you can, through the Sights, 
We the Station L, which ſuppoſe 39 Deg. oo Min. put that 
on againſt E, as you fee in the | 

able. Then proceed to F, — ä 
ing the Index again upon oo Angles at the ſeveral Cor- 
eg. oo Min. and then with that ners, with the Station L. 
Yad of the Index pointing to- — | 


FE OO EAR 4 


ards G, turn the Inſtrument Deg. Min. 
out till you can, through the hs 
ots, ſee the Point G; there E 30 ĩðV 00-1 
the Inſtrument, and turn the F 3 F208 
ade till you can, through the G 51 : 08 
WWi2hts, ſee the Station L, and H 5 7 = 
Wbſcrve the Degree cut by the 1 26 > | 
dex, which ſuppoſe to be 55 K 1265 8 
Weg. 15 Min. ſet that in the — 


able againſt F. 5 
Remove your Inſtrument to G, and always placing the Index 
t oo Deg. point it forward toward the next Station, which 
ow is H, by turning the whole Inſtrument about till you can, 
Ihrough the Sights, ſee the ſaid Point H, and there fix your In- 
trument faſt, and turn the Index about, till you can, through 
e Sights, ſee the Station L, and mind the Degree cut by the 
ndex, which is 61: oo, place that in the Table againſt G. 
Proceed in the ſame Manner with the reſt of the Angles, and put 
hem down in the Table againſt their proper Letters, and they 
vill appear as in the Table annexed ; 5 although the Angle 
KL is obtuſe, yet the Method of laying down the Angles is 
e ſame as if acute: And if you uſe a Sector that has Chords 
ut to 60 Degrees, you may ſet an Angle that is more than 60 
at two of three Extents 


A ” 7 x *-V s X 4 
* 
- — — "I. © La » 
— 
8 5 7. 
py £ 
# 7 


om the Station L, to the Corner E, and determine the Point. 
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To plot this Field upon Paper by the Help of the Tabl. 


above. 


Having proportioned a Scale to the Size of your Sheet of 
Paper, or to the Bigneſs you intend your Draught ſhall be, al. I 
ſume a Point towards the middle of the Paper to repreſent you 
Station L, in the Field, and then draw the Meridian-line Ns, 

Then have recourſe to your firſt Table, entitled Angles at i WK 
Station L, and obſerve what Angles the Station LE, L F, &. 
makes with the Line N 8, and ſo lay them down in the Draught. 
If you do it by the Protractor, you are taught how to perform i 
in the Uſe of the Protractor. If you do it by the Sector or 206 

Line of Chords, take Radius or the Chord of 60 in your Com- 
paſſes, and with one Foot in L draw the Circle hc d, to ſet of 
your Degrees upon. 5 8 

Then look in the Table againſt E, you find 25: 30, ſet 25 
30 off the Chords upon the Circle from the Line NS to tte 
Point a, and through à draw the Line LE at Pleaſure ; then 
looking in the Table for F, you find againſt it 87 : 45, («MM 
87: 45 off the Chords, from the Line NS to þ upon the Circle Wl 
and through 3 draw the Line LF; alſo ſet 130: 15 off the 
Chords upon the Circle, from the Line NS to G, and dr 
LG, and ſo proceed by ſetting off 209: 45 to c, and draw Ll 
H: Set 305: oo to d, and through d draw LI; and, laſtly, M 
357 Deg. oo Min. to K, and draw L K, always minding 6 
begin to ſet off your Degrees at the Interſection of the Line“ 
S with the Circle. 
When this done, ſet off upon the Line LE, the meaſurel 
Diſtance, LE, 7 Chains 35 Links, from L to E, and determine 
the Point E. | 

Then look in the Table for the Letter E, and againſt thit 
E. and 39: oo, that is, the Angle LE F is 39 Deg. oo Min. 

aving the Line EL, and Point E given, lay down the Ange 
LE F 39: oo either by the Protractor, or by Prop. VIII. pq 
69, and draw E F., till it cut L F in F. 

Look in the Table againſt F, you find 55: 15, that is ti Ne O. 
Angle LF G is 55: 15 ; lay down that Angle as before direct · As) 


ed, and draw F G to cut LG in G. Mil 
Then Jook in the Table againſt G, you find 61: 00, make the nd, a 
Angle LGH 6x : oo, and draw GH to cut L H in H. wh: 


You find in the Table againſt H 50: 45, viz. the AngleL i its 
HI is 50: 45; make therefore the ſaid Angle at H, and draw Wſt:lps 
HI to cut LI in I. d lay 

In the ſame Manner Jay down the Angle LIK 28 : oo, and You 
draw I K to cut LK in K. And laſtly, lay down the Angle L Wot e 


; 3 
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E, which is found in the Table againſt K, to be 126. oo, 
draw K E, which, if your Work is right done, will exact- 
W cut LE in E, and then you have encloſed your Field, ready 
be divided into proper Figures in order for caſting up, 


CHAT *. 


Farm, confiſting of any Number of Encloſures, 
whether Arable, Paſture, Wood-land, Fenny 
Ground, &c. | 


HEN you are to ſurvey an Eſtate, Manor, Cc. that 
contains a great Number of Encloſures, your firſt 


05 ork ought to be to take a Guide with you that knows exact- 
i all the Limits of it, and take a true Account of that, and 
l WE" plot all the Out-boundaries of it, whether Walls, 


ages, Rivers, or Roads, or whatſoever it is bounded by; 
a as it moſt commonly happens, when a Manor or Eſtate 
WF bounded on one Side by a River, on another Side by a 
Pad, and on a third Side by only a Hedge between it and 
other Perſon's Ground, take care to obſerve not only the 
dundaries of the ſeveral Sides, but with what they are bound- 
; repreſenting every thing as it is, adds very much, not only 
the Beauty, but alſo to the Truth of a Draught, and alſo to 
e Reputation of the Workman. | 
When you are certain of the Boundaries of your whole 
Fork, = what Inſtrument you think fit to make uſe of, and 
dt all the Out-bounds, or form of the whole Manor, as has 
en taught in the firſt Section of the laſt Chapter, and draw all 
e Out-lines of it. | 
As you take the Out-lines of it, obſerve diligently what Bridges 
Mills, if upon a River, or what Houſes, Wind-mills, &c. you 
d, as it often happens, eſpecially when bounded by a Road, 
whatever other material Thing happens, take care to put it 
its proper Place as you go round; for theſe will be great 
WW: lps towards the regulating your Survey, when you go within 
d lay down the inner Boundaries between Field and Field. 
nd You ſhould, in your firſt Walk round, obſerve where is the 
. L Poſt convenient Place for you to begin; for though, if exactly 
, per- 


: tale the Draught of a whole Manor, Eſtate, or 
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performed, the Truth is the ſame in all, yet there is leaſt Dy M 

r of contracting an Error, if you begin at an Angle, whenl 
the Boundaries proceeding both ways from it, continue for; 
great Diſtance ſtraight ; and likewiſe to begin at an Angle fin 
whence you can ſee the moſt conſiderable part of your Work. 

I ſhall not need to enlarge upon the manner of taking th 
Out- boundaries, but refer the Learner to the Beginning of ty 
” Chapter, and proceed to dividing it within —only o 
erve 

As you are going round to take the Out-bounds, you my 
take Notice of the Hedges, Walls, or Ditches, that proces 
from the Out-bounds inwards, and divide the Manor inn 
{maller Encloſures, as in the following Example. 
Let the Farm ABCDEFGHIK be to be ſurveyed ai 
plotted, which we ſuppoſe to be bounded on the K i 
Eaſt with Lumley Brook, on the North and Weſt 5. ö 5 
with Afton Lane, and on the South by the Grounds of 1 
Hopkins and Mr. Fiſher. 1 


Ts oa ah ara Loa 


Note, It is very proper to repreſent Lanes that are public Rui 
with two pricked Lines, and two Lines without them, af 
fee in Aſhton Lane; and Rivers with two Lines ſhaded i 
between them, the Shades tending the ſame Way as the Bu 

of the River, or parallel to it: And for better di/tinguſnMip. : 

- the Beundaries of a Farm, repreſent the Hedges or Wall: i 
are between that and another Man's Ground, by ſmall du 

- Lines; and when there is Occaſion to ſhew where the Gm 
that butts upon you is divided between Partners, let tu 
' done by a ſmall pricted Line, as in the Draught between 


Hopkins and Ar. Fiſher ; and let a Foot-path be repre» * 
by a ſmall double pricked Line, as you ſee from be Hoi Me 

the Bridge. | = I'< 

| : | 8 Ste 
Suppoſe the Manor or Farm-houſe be at R, and you the 20 
beginning your Walk round the Farm, you obſerve the Lat 0 
to be pretty ſtraight to C, and coming at C, you obſerve it z yo! 
ſo pretty ſtraight, both back to A, and foreward to the Brice t He 

' at E; and coming to E, you turn down the Side of the Brod yo 
EFPGQH, and from thence to OIKA, and fo to the Hoi E 


at R; and having fixed upon C for a Station to begin at, pit 
ceed to take the Out-bounds, by which you walked about 
by the Rules laid down in the fourth Chapter: Only in Jet 
Paſſage from C to E, obſerve there is a Hedge butts upon it 
Lane at D; now, having upon your Plain-table drawn dt 
Lane CE, before you removed from the Station C, obſetwe! 


you 


FS one t bf og nol” tt DESDE Pe IRE * 
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our Paſſage, meaſuring from C to E, how many Chains and 


inks it is from C to the Hedge at D, which fuppoſe 5 Chains 
o Links, ſet 5: 30 on the Line from C to D, and laying the 
Index upon the Plain-table on the Line CE, turn the Inſtru- 
nent about till you can, through the Sights, ſce the Point E, 
nd there ſcrew the Inſtrument faſt. 
Then laying the Index upon the Point D, turn it about till 
ou can, through the Sights, fee the Point 8, or ſo far on one 
ide of it, as your Eye is on the ſame Side of the Point D; 
nd then along the Side of the Index draw the Line DS at 
Pleaſure, but do not ſtay to meaſure it, but proceed to meafure 
o E; and ſuppoſe the whole Line CE, to be 20 Chains oo 
inks, ſet that upon the Line CE, from © to E, then is the 
Point E the Corner of the Bridge, or Bank of the Brook. © 

Now the Brook going alittle winding from E to G, you muſt 
ither meaſure by the Right-line EG, and then take the Off- 


et TP, as is taught in the former Part of this Treatiſe ; or 
ie meaſure by the River Side from E to P, and from P to G, 


: : emembering as you go along to draw the Hedge FM at Plea- 
ire, by the fame Method as you did D 8, but not regarding to 


eaſare it till afterwards. 


When you come at G ſet up the Plain-table again, and 


| L with the Needle over the Meridian-line of the Card, fix it 


| z faſt, and laying the Index upon G, turn it till you can fee the 


Point Q through the Sights, and draw GQ, which ſuppofe 6 


hains 80 Links, which ſet from G to Q; and before you re- 
ove from G, turn the Index parallel to the Hedge G N, and 


: when you can, through the Sights, ſee the Point N, draw, by 
Wthe Edge of the Index, the Line G N at pleaſure. 


In the ſame Manner proceed to the Stations H, O, and I, ob- 


ſerving alſo when you are at I, to draw the Line or Hedge I 
N; and then, when you come at K, and have drawn the Line 


K A, draw alfo the Line K L, before you remove from that 


Station, and then proceed to meaſure the Line K A 11 Chains 


20 Links, and then remove to A with your Inſtrument. 
From A to C may be all taken at one Obſervation, only 28 
you meafure from A to C, obſerve how much it is from A to the 
Hedge BL, and as you'go 2long lay down the Hedge BL, as 
you have done the reſt, and proceed to C, and then you have 


eloſed your Survey. 


Note, Yeu ought to be very particular in meaſuring the Difiance 
om A to the Gate, the Breadth of the Gateway, the Di- 
Sanee from the Gate to the Barn, the Length of the Barn; 
_ the Diſtance from the Barn to the Hoeuſe; the Length of the 


ouſe ; 
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Houſe ; the Diftance from the Houſe to the little Houſe at g 
which we may call the 3 or Dairy, &c. For 6, 
the Diſtance A B were truly taken, yet i the above-menti 

ed Particulars be not alſo carefuily and exattly taken, it ui 
very much impair the Truth and Beauty of the Draught. 


We are next to conſider what is to be done within; but, i, 
deed, by this expeditious Way of working, the Inſide Work if 
a great Part of it performed; for by drawing & N at pleaſu Wie 
as directed, from the Station G, and drawing I N from the $M 
tion I, till it cut GN in N, the Field GQ HOIN is lu 

down. | 

Alſo by drawing KL of any Length at Pleaſure 1 forego 
Direction, and drawing BL till it cuts K Lin L, the How 
field ABL K is laid down. | ö 

Fix your Plain-table at N, and laying the Index upon u 
Line NI, turn the Inſtrument about till you can, through wif 
Sights, ſee the Station I (then will the Needle be directly ori 
the Meridian-line;) there fix your Inſtrument faſt, and layini 
the Index upon N, turn it about till you can, through the Sig 
ſee the Angle of the Field 8, then by the Edges of the Ind 
draw the Line NS, to cut the Line DS in S; then have 
cloſed Brook-meadow, and Bridge-ficld, and the Side BC 
as alſo the Side DS of Mill-field is determined. Go into Mil 
field and meaſure the Side BV 6 Chains 30 Links; ſet 6: 
from B to V, and draw the Line or Hedge 8 V, which ſer 
rates Mill-field from Broad-cloſe, and cloſeth them both, u 


then the Plot is finiſhed. | 


To perform the ſame Work by the TuzopoLITE. 


After all the Examples that can poflibly be given, Experien i 
in the Art will beſt direct where the propereſt Place is to begii 
but in this, after having walked round the Farm, or croſs it h 
the Foot-path which leads from the Gate to the Bridge, it i 
eaſily perceived (before it is plotted) that Broad-cloſe lies next 
eſt the Middle or Heart of the Farm, therefore I think it pu- 
per to begin with that firſt ; for by having that carefully done, 
you have done a Part of every Field that lies contiguous to it 
1 in this Caſe, you have done a Part of every Field i 
e Farm. 


Note, When I ſpeat of beginning near the Middle, it is 
meant that the Out- lines, as the Lane, the River, &c. ſpl 
be drawn firſt, but reſerved to the laſt,. to be determined 70 

| of 
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only as being as true as the other, but for its Variety, that the 
Learner may not be altogether confined to one Method. 


I need not repeat the Method of plotting a ſingle Field, that 
aving been ſufficiently treated of before. Therefore having 
plotted the Cloſe called Broad-cloſe, IK LVS MN, chuſe any 
WAngle, as ſuppoſe the outward Angle OIN, to begin at, and 
ee what Angle the Hedge or Bounds I O makes with the 
edge IN. 


Note, You weed not in this Caſe regard the Meridian-line, but 
laying the Index of the Theodolite upon the Beginning of the 
Degrees, turn the Inſirument about till yo can, from the Angle 
you are at, ſee through the Sights the Angle you intend next to 
go to, and obſerve the Degrees cut by the Index, it is the Angle 
required, 


Note alſo, It is beſt in this Caſe, when yon make your Field- 
book, to mark the Angles with three Letters, as the Angle N 
IO, and the Diſtances with two, as the Diſtances 1O 8 
Chains 00 Links, &c. | 


Example. I begin at the Angle I, and placing the Inſtrument 


(nd the Index upon the Beginning of Degrees, turn the 
lnſtrument about, till I can, through the Sights, ſee the Angle 
e N, and there ſcrew it faſt, and move the Index, till I can, 
u hrough the Sights, ſee the Point O; obſerving what Degree 


cut by the Index, which ſuppoſe 53 Deg. oo Min. I ſet that 
own in the firſt Column of the Table NIO 53: oo, and 
With my Chain meaſure the Line I O, which we ſuppoſe 8 
Chains oo Links; therefore I ſet in the ſecond Column 10 
co, as you ſee below. | 


pon oo Deg. oo Min. turn the whole Inſtrument about, till 
can, through the Sights, ſee the Point 8, and there ſcie v 


ex he Inſtrument faſt: Then I turn the Index, till I can, through 
yo the Sights, ſee the Point G, obſerving what Degree the In- 
dex cuts, which ſuppoſe 120 Deg. oo Min. And meaſure alſo 


the Diſtance NG 6 Chains 50 Links; I ſet the Degrees S8 N 
JI 120: oo in the firſt Column of the Table, and NG 6 : 50 
in the ſecond Column, as you ſee in the Table. 


Note, If when you are in the Angle N of Brook-meadow, you 
cannot ſee the Angle 8, by reaſon of the Hedge or Wall MF, 

Fl you may place your Inſirument at N in Horſe-paſture, 2 
pr” | | | : et 


\ Work proceeds outwards ; which I rather chuſe to inſert, not 


I then remove the Inſtrument to N, and laying the Index 
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fore taught. 
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ſet down in your Table the Angle ING (infleadef NG) 5 
and the Diflance NG; but where the H. is all fre tio 
the Angle SNG will be the ame of MN oa Na Br 
ſee beforehand that there is no Angle at 7M i in the edge N | 


Then remove your [nfiromentes the Angle M of Bridge. 
field, and laying the Index as before, upon 00 Deg.'oo Mu 
turn 'the Inſfrument, till you can, through the Sights, ſee ay 
Mark ſet up at 8 in Bridge field, and there ſcrew the Loſtry 
ment faſt. 

Then turn the TOES about, till you can, through the Si ohh | 
ſee the Corner F, by the Brook Side, and obſerve what Anglei 
makes; and alſo meaſure the Diſtance MF 13 Chains 16 Link, 
and ſet apo folk in * Table, as before taught, S MF 94:0 


and take the Angle DSV 9/7: oo, and the Sides D S beiy 
meaſured and found 6 Chains 50 Links, put them down as * 


The Side VS of Mill. field, is alſo the Side VS of Bol ; 
cloſe ; and that you had before in the Survey of Broad · cl 
being 8 Chains 80 Links. 

Remove to the Angle V of Mill-field, and find the Aug 
B VS 110 Deg. oo Min. and the Side B V 6 Chains 30 Link; 
place them down as before. 

Proceed in the ſame Manner to find the Angles LBA, ah 
BAK and AK L of Home- field; as alſo the Sides BA U 
Chains 40 Links, and AK 11 Chains 20 Links (for you hut 
the Side EL before, being the Side of Broad-cloſe) and pit 
them down as before- 


When you have gone round the whole in this Manner, yu Dr 
will have got the Points G, F, E, D, B, A, K, P * Gr 
H for the utmoſt Limits of your Work. == 

- Note, When: the Boundary i is not freight eee Pain Aſc 

found, you muſt make the Off<ſets as in Mill: field, the Bu a 
of tt not lying in a Right-line between the Angles of 51 ee. 
and D, go to the Angle B, and while you look - direttly at t . 
Angle D. let your Aſrftant be ſomewhere at X, directed by n mo 
the awaving of your Hand one Way or the other, till I don 
find him juſt between you and the Angle D (and there 2 Sur 
land) then go to him and take the Off-ſet X C : Do the be jo mo 
in Brook-meadow, with the Off-ſet TP, and alſo in f equ 
Horſe-paſture, with the Off-fet Z Q, er whatever other of 1 
ſets you find in the Work, do the ſame in all. per, 
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By this Work you have got not only the marks before men- 
tioned, but all the reſt, viz. H. Q, G, P, F, and E, for the 
Brook. Alſo E, D, C, B, and A, for the Lane: And A, K, I, 
O, and H, for the Partition Fences. By which Marks, if the 
proper Boundary Lines be drawn, and Care taken to delineate 
the Brook, with proper Shading to repreſent Water, and the 
Lane with double pricked Lines to repreſent a Road, and each 
Win due proportional Breadth to the Scale you plot by, the 
Draught will appear as in Fig. 61. Only Note, | 


If a Lane or Brook be Part of the Boundary of a Farm or E- 
late, and you plot to fo ſmall a Scale, that a Brook of three or 
four Yards broad, cannot, if repreſented in a juſt Proportion, 
appear broader than a common Line, as would be the Caſe, if 
you plot by a Scale of 12 or 16 Chains to an Inch; it is al- 
lowable, in ſuch Caſes, to take a little Liberty to exceed your 
Scale, to give Room to repreſent the Brook, Et. ſo as it may, 
without putting a Name to it, be diſtinguiſbed for what it is. 


* 
. * % - - ** 
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CHAP. VL 


To plot mountainous, Uneven Ground, 
T is to be obſerved, that in plotting mountainous, uneven 
| Ground, the horizontal Content of it is intended to be taken; 
or more vulgarly, there is nothing intended tò be taken into the 
Draught, but the Plain upon which the Hills and uneven 
Ground ſtand, in Caſe the Hills themſelves were taken away; 
and indeed it ought to be ſo for theſe Reaſons. | | 
Firſt, If every Eſtate was to be meaſured arid plotted by the 
Aſcents and Deſcents, then an Eſtate that realiy contained juft 
a ſquare Mile, would by that Meaſure, be brought to contain 
perhaps two or three ; and if all the Lad in Englund and 
Wales were to be ſo meaſured and plotted, then, where :t is 
moſt mountainous, it would be moſt diſtorted, and this King- 
dom would not only ſeem to poſſeſs a far greater Part of the 
Surface of the Globe than it really does; but as it is more 
mountainous in ſome Places than others, and conſequently un- 
equally diſtorted, the Shape of it would be quite loft. 5 
But another Reaſon is, that Corn, Graſs, c. always to grow 
perpendicular to the Horizon; and hence, if they grow out of 
| | 2B . the 
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the Side of a Hill, and have their Stems when perpendieu]ar, 
Juſt as near together as if they grew upon a Plain, the Roots of 
thoſe that grow below one another muſt be farther aſunder than 
the Stems, in Proportion as the Hypothenuſe of the Hill i; 
more than the Plain of its Bafe, and conſequently, no more 
Graſs can grow upon a Mountain, than can upon the Plain up. 
on which the Mountain ſtands, though we ſuppoſe the Ground 
equally productive; and hence comes that known and demon- 
ſtrative Experiment, That the ſame Number of Pales of the 
ſame Breadth, and greed at the ſame Diſtance would form 
Fence over a Hill of any Dimenſion (ſuppoſe 300 Yards about:t 
the Bottom, and 20 Yards high) that would make a Fence over 
the Plain on which the Hill ſtands, if the Hill was taken away, 
But yet this is better illuſtrated in City or Town Surveying, 
where, if you meaſure the Length of a Street that lies with x 
reat Deſcent, you will find it will meaſure more than the 
ength of the firſt Floor of all the Houſes in one Side of the 
Street added together, and that in Proportion to the Steepneſs 
of the Street, for the Floors being horizontal, their Sum will 
bear the ſame Proportion to the Length of the Street, as the 
Baſe of a Triangle bears to the Hypothenuſe, when the Angle 
- the Baſe is equal to the Angle that the Hill makes with the 

orizon. 


I therefore think it is proper, firſt to ſhew, 


SzcrT. I. 
How to find the Horizontal Line or Plain, up 
which a Mountain ſtands. 


ET the Mountain be BAD, ſuppoſed to ſtand upon the 


Horizontal Line or Plain BCD, and its perpendicular 
F; * Altitude A C, and the whole Horizontal Line ot 
8: 02. Plain B D is required. | 
- 'There are ſeveral Sorts of Inſtruments for taking Altitude, 
which we need not inlarge upon the Uſe of; but that being 
known, bring the Inftrument to the Bottom of the Mountain 
or Hill at B, and let your Aſſiſtant go to the Top of the Hil 
at A, and place a Mark that may be feen from B, and elevate 
your Inſtrument ſo that you can, through the Sights, ſee, the 
Mark at A, and obſerve the Degree of Altitude, which ſuppoſe 
3 
2 2 Ne 
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Note, | Your Mark, whether white Paper, Handlkerchief, &c. 
muſt be juſt as far above the Top of the Hill, as your Inſtru- 
ment you obſerve with is above the Ground, or elſe you will 
commit an Error in the Obſervation, x 
Then 2 the Side of the Hill B A as near as poſſible in the 
pfricted Right-line B A, which ſuppoſe 5 Chains oO Links, 


Note, I Wheel is a very improper Inſtrument to Survey moun- 
tainous Ground with,” becauſe it paſſes into the Bottom of all 
the irregular Cavities, though but of two or three Yards broad, 
whereas a Chain may be ſiretched from Side to Side of ſuch, 
and prevent the Error, or make it leſs; the Intent, in this 
Caſe, being ta meaſure with the ſtrait pricked Line BA (Fig. 52.) 


The Angle ABC, found as above, being 75 Deg. 30 Min. 

the Angle BAC is 52 Deg. 30. Min. (by 7 cor. V. the Angle 
BCA being a Right-angle:) Therefore to find the Baſe B C, 
by Caſe the fir of Right-angled Plain Triangles, 


As Radius - - = -'=- = = = 1o.oooe0 2 
o Hypothenuſe B hains, or 220 | 
173 pi - 8 Ja X 72 Pe 1 2.57851 


So Sine of BAC—52: 30 9.89946 


To BC, 262 Feet N Th * - 241797 - 
Then proceed to the other Side of the Mountain or Hill at 
D, and with your Inſtrument take the Angle C D A, as before, 
which fuppoſe 56 Deg. oo Min. and let the Side D A, when 
8 be 270 Feet, from thence find the Baſe C D, as 
ore. : 
The Angle D being 56: oo, the Angle DAC will be 24 : 00 
to find CD, rd ba . MM 


As Rade... - = - 10.00000 

Te A Cet 4243 
So Sine of DAC 344% 2.742 \f 

To CD— 151 Feet 2.17892 a 

| The Le BC W © 262 Feet, | 
Added to CD th 161 Feet. 


„ ? ? FT 


OMA £0 0559970. cualiny a al 15575 31303 OT 
The Sum is the whole Line BD '- «© 413 Feet, 


This 413 Feet is the whole horizontal Line of the Moun- 
tain; whereas, to b up Nee 
ern i 7 1 2 £ | 92 * LN Wd 8 | U n 
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down from A to D 170 Feet, ther Sum 600 Feet, which 
is more than the horizontal Length that the Mountain poſ- 
ſelles, by x89 Feer, © EO ED EE 

But ſuppoſe this to be a Mountain that you can go round 
about, and let EF GH Fig. 63.) be the horizontal Plain of 
it; and to make it yet more intelligible, let G and D be the 
North Point of it, B and E the Soath Point, let F be the Weſt, 
and H the Eaſt Points of the Plain or Skirt of the Mountain, 
and let the Point A of the Mountain, when ſeen at a Diſtance, 
which is the Top, be repreſented by the Point O, or Top of 
the Mountain in Fig. 63. And then, when we obſerved from 
B to A in Hg. 62, we obſerve ton. to Q, in Fig. 63, where. 
the Mountain appears orthographically, and from D to A, is 
from G to O; and when we have found B D, we have found 
E G. + | | SEE 

But if the horizontal Plain of the Mountain be narrower from 
Weſt to Eaſt, as F H, than from North 0 SHR) as E G, goto 
the Weſt Side F, and alfo to the Eaſt Side H, and take the 
Angles of Altitude and Length of the Slop-fides as you did 
before, and then you will have found the Line F H, as well as 
E G, which is BD; and by the Help of the four Points E F 
GH, it is eaſy to plot the horizontal Plain of the Mountain, 
which is all that ought to be plotted in a Survey, only ſome 
Shading to ſhew that it is mountainous, or Trees amongſt the 
Shades, to ſhew if it is mountainous and woody. 


DRE © OS PTY © 5 
How to plot Mountains, hilly or uneven Ground. 


W need not inlarge much upon this, becauſe we have 
in Chap. IV. ſhewed how to plot a Field by going 
„ „ round it; but that being ſuppoſed to be a plain 
Fig. 64. P. 

Field, where there are no Aſcents or Deſcents from 
Angle to Angle, what we have now to do is to ſhew, how to 
” it when there are Hills or Valleys between the Angles of 

tation. 25 MF MY 1 * Ni on e 1H ede . 


.. Suppoſe then the Field to be OPQRS TV, which ſuppoſe, 
to be ſo woody and mountainous that you cannot plot it by the 


"common*Riles of Sütveying bef6ie laid down, there is nothing 
to do but follow the Directions of Chap. IV. except in * 
i NY 7 [115 
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Hills or Mountains intercepting the Sight between the two Sta- 
tions, which, to perform the Work true, is thus to be accounted 


Or. 7 3 + 
Suppoſe the firſt Station be V, and you would from thence 
proceed according to the Directions of Chap. IV. to make your 


Obſervation to the next Angle or Station Oh but when you are 
at V, it is all riſing Ground to to, and then a Deſcent to O; 


Aſcent B A, Fig. 62, and then go to O, and 3 back to 
ect. I. of 


og e 663559 MG 5 DITA 

Then remove your Inſtrument to O. nd ſuppoſe from thence 
you ſee the Angle B but that between O and P is a deep Val- 
ey, with a great Deſcent to the Bottom x, where the Brook 


If a Line could be ſtretohed exactly ſtraight from O to P, as 
the Line O x P, without regarding the A 8 F; : "Wh; 
Deſcent, it would be the horizontal Line O re- . 
quired; but that — tacticable, you muſt from O, take ' 
with your Inſtrument, the Angle of Depreſſion x O w, and mea- 

ſure the Deſcent O x, to find O u alſo. From x take the Angle 
of Altitude above the Horizon from x to P, which is equal to 
the Angle of Depreſſion at P (by Theor. III.) and meaſure the 


Side of the Aſcent x P, then have you given the Angles O and 


P, and the Sides O x and x , to hind the Sides O w and wP, 
which added together, is the true horizontal Line OP, re- 
quired, and is to be taken from the Side OP of the Field to-be 
plotted, to keep its true horizontal Meaſure. | © - © 

Next, ſuppole the Sides P Q_and QR, are upon the high 
plain Ground beyond the Brook, and are to be laid 5 62 
down by the Directions of Chap. IV. and in de- 1. 


8 5 * 


there is no ſuch Difficulty as either occurs, but all plain Ground, 
the Directions of the fourth Chapter are-very full, ſo that I necd 
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CHAP., VIL. 


T "OP a Field, though, by Reaſon of a River, or 
* other . Obſtacle, you cannot come into it nor 
near it, provided you can but ſee all the Angles 
Treks Honſes, l 2 material Things therein. 


N this Caſe you Tr be blies to Have two Steen, ſome 
comnſiderable Diſtance aſunder, from bôth which you can 
ce all the Angles, or what other remarkable Thipgs in the 
Field you would repteſent in your Map; and then t is to de 
performed according to the following Exam . 8 
Let the FRY be ABCDE, and the Reck or 9075 1 5 
Fig. 66. N of which you cannot tome 2 the 
In this Caſe chuſe two Stations on the Side 16h are on, as 
and O, and meaſure the Diſtance H O, which ek 8 Gar 
= Links; and then 


A A e 5 805 EC 1. 1. 
2 0 tht phe Field by the Plain-T able. 


"AVING fixed your Sheet upon the Plain-table (abe 
indeed by the Way privately conſidered, which is the 
EL on of the whole Work, as by the Eſtimation of 
the bare Eye) it is eaſily perceived, that the neareft Diftance 
from the remote Angle h. to the Line HO, is a greater Space 
than the Length of che Line H O; therefore draw a Line paral- 
lel to one End of the Plain- table (not to one Side of it, which is 
the longeſt Way of it) to repreſent the Line HO, and in that 
Line, towards one End of it, afſume a Point to repreſent r the 
Station O, and make go Mark O. 
Set from: thence the Diſtance H O, 8 Chains 401 Links, from 
O to WH, and make the Mark H. 
nl placng g your Inffrument at O, lay the Index upon the 
1250 HO upon the Table, and turn the whole Inſtrument 
about till you can, through the Sights, ſee the Station H, wa” 
roo tet | ; 


(if there is no waterſal Mark at it) muſt be diſtinguiſhed by a 
white Paper or Handkerchief put upon a Stick, or held up by 
an Aſſiſtant upon the Spot; and when you have turned the In- 
ſtrument about, till you can ſee the ſaid Mak at H, ſcrew the 
Inſtrument faſt. 

Then keeping one Part of the Index upon the Point O, turd 
ce Index about, till you can, through the Sights, ſee the Cor 
der or Angle of the Field at A, and by the Edge of the Index 
raw the Line OA, * through the Papers, or as far as you 
We pleaſe. 13 OW 

; x Then keeping, our Inſtrument faſt, turn the Index, keeping 
one Part upon O, till you can through the, Sights, ſee the 
ES Angle of the F ield at B, and by the _ of: _ ee a = 
| B, continued at Pleaſu fee. 


till you can, ere the Sights, ſee the Angle of the Field at 
„and by the Edge of the Index draw the Line OW. 
Again, turn the Index back, till you can, from O, ee 


* 


Wie Line. OC at Pleaſure, | 1 | 


N. B. You need not draw the Line OD or O Ez fo dais as ihe 
three former, | becauſe you ſee the Diflances are not ſo great. 


W Then turn the Index further back, till keeping one Part up- 
Won O, you can, through the Sights, ſee the Angle E, and by 
ebe Edge of the Index, draw the Live OE continued, and then 
Von wins done at the Station O. 
Ibis done, remove your Inſtrument to the Station H. and 
placing the ſame Part of the Inſtrument toward the Field that 
as ſo before, lay the Index upon the Line OH, and turn the 
nſtrument about, till you can, through the Sights of the Index, 
ſee the former Station O, and there ſcrew the Plain- table faſt. 

Thendgying one Part of the Index upon H, turn the Index, 
labout, ou can, a by the Sights. ſee the Point or Angle 
of the Field at A, and by the Edge o of the Index, draw the Line 
HA, to cut OA in A. 

Again, upon the Point f. turn the Index about, £1 you can, 
1 18 through the Sights, fee the Point B, and draw HB, tin it cut 
hat O B in B. 

Turn the Index upon 5 Point a, till you can, Won h the 
Sights, ſee the Point C, and draw HC, to cut 0 Cj in C. 

Then turn the index yet forward, till you can, through the 
Lights, ſee the Point D. and by the e of it draw the Line 
the WHD, to cut OD in D. | 


44" e eee e 


- Praftical Surveying. 151 


Turn the Index further lkerping one Part of i Rill upon ©) 


e Sights, ſee the Angle D, and by the . of the Index draw | 
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152 Prattical Surveying. 
Laſtly, turn the Index back upon the Point H, till you ear, 
through the Sights, lee the Angle E, and by the Edge of thief 
Index draw the Line H E, to cut OE in E; and your obſer. ] 
vat ions are finiſhed. . 394, eee een eee 
Then draw Lines between each collateral Interſection of th 
Lines drawn from. H to O one with the other, as the Lines 45 
B, BC, CD, DE, and E A, theſe ſhall exactly repreſent th: 
Field ABC DE, require. Ft 
Then to lay down the Brook : _ 
Set up Marks upon the Edge of the Brook, as at , , s, a 
u; and, as befote directed, in the Angles of the Field A 
Dc. draw Lines Hr, Hz, Hs, and Hu; alſo the Lines On 
Ot, Os, and Ou, to croſs the former in r, t, s, and u; throug 
which Marks draw one Side of the Brook, and if it is narron if 
the other Side may be done ſufficiently true by Judgment: I 
is a broad River, you may yet get the Breadth of it in as mai 
Places as you pleaſe, and through Points ſo found, draw d 
Banks on each Side: But of this Iſhall treat further towards ti 
latter End of this Book, under the Head of Hiacceſſible Altiruiiſf 
and Diſtances. - Fn | ln vin got 0 | 
Note, In the Practice of thus plotting a Field that is inacceſſiuM 
muith the Brook, which intercepts your coming at it, it is be 
ji  Graw all the Lines in Black-lead, for they are of no Uſe but 
Fd the material Lines, and Mm may be | rubbed out i 

eon as done with; ſuch are all. that J have made prick 
3 Lines, HA, HB, Hr, Hs, : &c.., al/o OA, OB, Or, 0; 
Sec. And likewiſe the Stationary Line H O, and the Pant 
H and O, that nothing may appear but the true, Form Foe 
Field and Brook in ther uf Proportion, which is all that! 

* intended in any Plt or Drayght. 
Nate alſo, If you would lay down the Field in its true Propn. 
tion quith reſpeft to the Compaſs, you muſt bring the Neil 
over the Meridian- line, as taught, Sect. III. Page 110, ai 
in other Places in this Book : But if it be a Part of an Hf 
that, yeu have already furutzed the Remainder of, and thus | 
arated by a Brook, &c. tale your Station as commodioufy « 
poſſible in that Gronnd where you are and have ſurveyed, a 
be ſure to meaſure your Statiqnary Diſtance by the ſame Sul 
you plotted all the reft of the Eſflate by; and if it extend ol 
of the Sheet, ſhift your Paper, or put another Sheet, as ji 
are taught, Page 86. And by this Wark carefully per formel 
the inacceſſible Field will be plotted as exafily, in Proportion i 
the reſt of the Eſtate, as if you had been upon the Spot. 1 
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If there is any Houſe, Tree, Wind mill, or any Thing re- 
markable, worth * , as the Wind mill by the Hedge A 
B, it is alſo plotted by the Interſection of the Lines drawn from 
H and O, as all the Points AB, &c. are; and therefore the 
Directions need not be repeated. | . 88955 
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To perform the Work of the laſt Section by the Tlieo- 
3 ads nn e SHS: ohm 12 RR 


. 


— 


| \ Lthough I have diſtinguiſhed this in a proper Section, yet 


the Work of it has tuch a Reſemblance with Plotting @ 


eld from two Stations by the Theodolite, that I ſup- 


poſe a Repetition of the Directions needleſs,” they. Fg. 66. 
being very plain in Page 126, 127, and 128, to which I refer 
the Reader. 33 eee 


— „4. A : 


e e ob, OL 
To find the Content of any Plot or Drauglit in Acres, 
a> 1... N 
nA HT 00S. TE NS * 4 +9 


Have already qbſerved, at the Beginning of this fourth Part, 
Page 102, That, all Superfictes 5 are to be meaſured, are ei- 
ther Squares, or Right-angied Parallelagrams, or ſuppoſed to be 
reduced to ſuch, and then given Directions in the firſt Chapter of 
this ſaid Part of this Book, how all Right-lined Triangles, alſo 

a Rhombus, Rhomboides, Trapeziums, Polygòns regular and 
irregular, and eyen Circles themſelves, may be reduced as above, 
and meaſured, with the Demonſtration.gf the Truth of the 
Method of Reducing, or Equality of tbe Areas of the Super- 

ficies to be reduced, and that to which it. is ſuppoſed to be after- 


wards reduced, for Conveniency of finding the Area: As be- 
twren a Right-angled Triangle and a Parallelogram, one of 


whoſe Sides is equal to a Perpendicular, and the other to half 
the Baſe of the ſaid Triangle, Cc. See Chap. I. Pag. 103. 
I have alſo introduced the Treatiſe with a brief but plain and 


full Compendium of Arithmetic, not only Vulgar, but Deci- 


mal, 
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154 Practical Surveying. 
mal, for facilitating the Uſe of Gunter's Chain, as well as ſe- 
yeral other Inſtruments which are decimally divided: ſo that 
what I have to do now in order to find the Content of any Plot 
or Draught in Acres, Roods and Perches, is, to apply the 
above-mentioned Directions to Practice; and, as Decimals are 
moſt expeditious, and Gunter's Chain is divided decimally, I 
ſhall inſtance chiefly in that. 


Dueſtion 1. Suppoſe a ſquare Field to be meaſured, whoſe 
Length and alſo its Breadth is 8 Chains 44 Links, How many 
Acres, Roods, and Perches is in that Field? 

& v rt Here +8 Chains 44 Links is in Decimals 8.44, 

35 which multiplied by itſelf, according the Direc- 
— tions given in Multiplication of Decimals, the Pro- 
23370 duct is 71.2336, as in the Operation annexed, viz, 

3376 171 ſquare Chains and.,2336 of a Chain; and as 10 
D752 quare Chains is an Acre, it will be 7 Acres 1 Square 
451.2339 Chain, and 258385 of a Chain or ſquare Links. 

But to reduce this to the common received Meaſure of Acres, 

Roods, and Perches, the following Rule is univerſal, viz. 


Place the Product as if it was one whole Number, yiz. 712.336; 
em whence..cut off five Figures to the Right-hand, and the 
Remainder, which here is but one Figure, viz. 7, is Acres, 
and is here 7 Acres. Then multiply the Figures fps off by 

4 (the Roods in an Acre.) And again, cutting off five Fi. 

" gures from the Riglu- hand of the Product, the Figure re- 


maining is Roads; Aud laſih, multiply the five Figures lat 


cut , by 40 (the Perches in a Rood) and from that Product 
cut off agate five Figures towards the Right-hand, the re- 
+ + maining Figure or Figures is Perches, and the Figures cut off 
dre Ten Thouſandth Parts of @ Perch. 4 


, LOEB 

The Work by this Method, will ſtand 

Roods © 43945 as in the Margin, and proves the Field to 

40 contain 7 Acres © Roods and = Perches, 

erches 10072760 and .73760, viz. 443383 of a Perch, vis. 
Fa 19173760 about three Quarters of a Perch. ; 


Note, Hhen the firft Product exceeds not five Figures, the Con- 

tent is leſs than an Acre; and when the ſecond exceeds not frue 

| Flures (as in the Example above) there are no odd Raods; 
and when it happens ſo in the third, there are no dd Perches. 


Duefiven 
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Dueſtion II. Fig. 2. 
W Suppoſe the Parallelogram EF G H be a 1856 
Frield, whoſe Length is 11 Chains 56 Links. 1134 
Ind the Breadth 11 Chains 34 Links, the 7424 
hole Work, to find the Content in Acres, 508 
Roods, and Perches, will ſtand thus. 1 


C 
Working according ta theſe Dine Acres 210% 4 
be Field is found to contain 21 Acres, © „ = 
WR oods, and 7 Perchen. Roods 9 * 


8611 i i 


fic) : 1 148 4 


1 . Queſtion III. Fig. 33. 

= Suppoſe the Triangle, ABC is to be... „ f 930 
Wncaſured, and the Baſe A C be found to be. 382 
W6 Chains 58 Links, and the Perpendicular , 1285 


WB D 3 Chains 82 Links. 6632 
5 8 OES 9 * * 1 141 5 i 1 ; 


Multiply. half the Baſe by the whole Per- 4 Acres 3 67 
pendicular (Which reduces it to the Par- 
rallelogram F GH, as in Page 127.) and ' Reeds. 


7 


— 


gin. | 


Note, Half the Baſe is 8 Chains 29 Links, which may be ſet 
in one Sum, as if it was a whole Number [829] and pro- 
ceeding as above, the Content of the Triangle will be found 3 
Acres, o Roods, 26 Perches. = 


d A T rapezium, or irregular Square, is to be divided into two 
o Wl Triangles, by a Diagonal drawn from any Angle to its oppoſite, 
, as in Fig. 23. The Trapezium ABCD is divided into two 
: WW Triangles by the Diagonal A C, which is a Baſe common to 


„ SE i. 6 ORE... 


U 


— q 


both Triangles, in each of which, if Perpendiculars be let fall 


from the Angles B and D, to the Baſe AC, 5 Prop. II. the 
Triangles may be meaſured, as in Rug I. above, and 
” Wl their Contents added together, is che Content of the whole 


« 7 Y 
| , 
0 


the whole Work will ſtand as in the Mar- FT 40 
5 Perches 2658480 


— ——— 
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Howto Meaſure an "—_— Sg. din of any Number f 
, | m_— 
e R 2 3 12 Ms: 1 207 8 


An irregular Polygon is firſt to be divided into o Triangles and 
each Triangle to be meaſured as in W. en III. and the Sum 
of all their Areas added together, is the Content of the whole 
Polygon: f 
— _ Example, Queſtion IV. Fig. 67. 

x Let the Polygon FGHIK'be.to-be meaſured. = 
This Polygon may be divided into three Nee by the $4 
Note in Page 128. which, for Inſtance, we will-diftinguiſh by 
the Numbess I. II, and III. and ſuppoſe their Dimenſions of 
Baſe and Perpendicular as below, i in Chains and Links. , 


" &. Ink, . ll 
Friang Ie I. Baſe K G 10˙c7 42 Perpend. Fm 64 
Hasle II. Baſe K G 10. 42 Þ | 


erpend. In 4. 
angle III. Baſe GI 9: 381 Perpend. Ho 4 : nM 


Multiply half of each Baſe by its reſpective Perpendicula, : | 
and-ſet the Products aſide one under another; and when yo Mor 
have worked”: all the three Triangles, add the Producte together, 5 
and find the Content of them all together, as in Quęſlian |. 


Queſtion II and Quęſtian III. and that ſhall be the ontent df 
hs N N | 


5 2 + 


Y Example. . 
n. RY Triangle II. Triangle III. 
Half Tring 2 521 Hal Baſe 5211 | Half Baſe 409 = 
Perpend. 848 Perpend. 450 Perpend. 45 | 
| 4168 20008--402 (2695 - of 
55 2084 2084 | 409 
G 226»  ProduR 234450 me 2070 = 
. ProduA 337608 55 pPisduct 193228 & 
Saum of the Products 765286 
| Produ of 3 1. 337608 WY IR 7155280 
of Triangle II. 234450 n 
of Triangle III. 193228 Roods ' 3161144 
Sum of the Products 765286 n = gh 
Perches 2445700 
The Content of the whole Polygon is 7 Acres, 2 1 


Perches. 
Note 7 
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Note, I ben you have one Baſe common to two Triangles, as it 
often happens, as here the Line K G is the Baſe to both Tri- 
angles K FG; in this Caſe you may add the Perpendiculars of 
the ſaid too Triangles together, as F m 64.8, and In 450, 
their Sum 1198 multiplied by half the Baſe KG, viz. 521, 
the Product, 572058 is the Sum of the Products of the Tri- 
angle I. and II. te which add the Product of the Triangle III. 
it will make the Sum of the Products 7652.86, as before; and 
this may ſerve either for Expedition, or for Variety, as a 
Proof of the Wark. LC | 
There is another Method of finding the Content of a Field 
hen meaſured, and that is performed by a Table ready calcu- 
ated ; which, with its Uſe, is as follows: | 


a * . V We 
8 LF I anz i * TCC ROY og pots Pena . N T 
3 . . 8 ES 
23 * 5 as) te . 


le , D 

j | {I Links. R. P. 

a Having found the Product of your Mul- | ek Al 

plication, or the Sum of the Products, if | 0000 1 2 

1 Pore than one, cut off five F igures towards 0000 3 ay. | 

. e Right-hand, as before directed, and ooo 2 -\ 

ode remaining towards the Left-hand are boo 2 56 

$0 cres, which ſet down: We will inftance © 0000 A 4 

1 the laſt Example, Queſtion IV. hs 8 112 

a, The Sum of the Products, is 7652863 eber, 1 

oom whence cut off five Figures towards a 

e, e Right-hand, there remains a 7, viz. | I0000 

. Acres, which ſet down thus. 1 875 | 
1 only 0. e eee 1 FOO 
Acres. Roodse Perches.* © © | 5875 

; A o DOES 6250 

. OO IO i 

* At ; ak * fv non | 08. : v 5000 

os EE e 

? | | 3125 olog 

228 ; & ** 23500 44 i 

780 + [4.71.53 31-30 $550 29 | : | 1875 3 

200 | I 1250 O02 

28b zen i ee > & e 085 

— W Then becauſe! the Figures cut off ate 65286, look in che 

{4+ Wable for the next leſs, viz. boooo, and againſt that you find 

od 16 Perches, which ſet in its proper Place under the 

60 Witer! e ee 7 002 50! T7. oe ae 20S 

24 mY pw AS i; Kia | S423 aig 3 / Lazſtly, 
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| Laſtly, Look for the Figures yet remaining, viz..52836 ; butths 
not being to be found in the Table, look for the next leſs, which 


you find is 5000, againſt which ſtands 8 Perches, ſet that un. 
der the other in the Place of Perches, as you ſee above, ani 
add them together, the Sum 7 Acres 2 Roods 24 Perches is tie 
Content of the whole Field; that 286 that remains being only > 
N Links of 625 to a Perch, and therefore not quite half 2 
erch. . 2.) : 
It is beſt, if you caſt up by this Table, to have it fairly cM 
pied and paſted in your Pocket-book, or Field-book, or ti 
like, that you may have recourſe to it upon all Occafions, wit. 
out the Trouble of carrying always your Books of Surveyini 
into the Field with you. | | 1 5 
All irregular Polygons, of how many Sides ſoever, are to H 
divided into Triangles, and meaſured as in this Example of 
Queſlion IV. And, as I have already ſhewed in Chop. I. AH 
103, how to reduce any Superficies into a Form or Forms, ci 
2 * " being meaſured, I conclude further Examples will i 
needleſs. | f : 


L 

3 8 — — © —— ne 

2 it 
CHAP. X. 

Jo divided Land in any Proportion required. Wi #: 
HE dividing of Land when ſurveyed, is one great andn 
ceſſary Article in Practical Surveying, of which I flu * 

give the Reader all the uſeful Varieties in the following Problem p N 
; PRO B. I. =” tha 
How to divide a Field that is in Form of a Triangle into two Pay IK 
in any Proportion, by a Line drawn from any Angle thereof. the 

' Suppoſe the Field A B C contain 11 Acres, and at the At! 

1 B there is a Pond, and I am to divide this Fi 
os between two Tenants, by a Ditch drawn from ti E 
Pond at B, and that each may have the Benefit of the Po An; 
he that bas that Part towards the Angle A, to have 4 A ber 
and the other to have 7 Acres. . Par 
Divide the Line AC at D, in ſuch Proportion, that A fror 


may be 4 Parts, and DC 7 Parts; and from D draw the Li Ke 
B D, it ſhall repreſent the Ditch that divides the Field, 2 give 
quired. 8 1 
For imagine EF be drawn parallel to AC, and thro . T 
Point B, then will the Triangles ABD, and DBC, be % ber 
| 1 | twee 
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ht tween the ſame Parallels, and therefore proportional to their 
ch Baſes AD and D C (Theor. XIV.) But the Baſe BD is to the 
un- whole BC as 4 to 11; therefore the Triangle ABD is to the 
whole Triangle ABC as 4 to 11, but the whole Triangle A 
BC is 11 Acres; therefore ABD is 4 Acres, and DBC * 
Acres. | | | 
The beſt Way to perform the above-mentioned Work in the 
Field upon the Spot, is to meaſure with your Chain the Length 
of the Hedge or Ditch AC, the Side of the Field oppoſite to 
the Angle where the Pond is, and having found its Length in 
Links, ſay, y 
As 11 (the Parts into which the Ditch is to be divided) to 4 
(the Number of Parts in the leſſer Segment A D) fo the Length 
of the whole Ditch in Links to the Length of the leſſer Seg- 
ment A D in Links. 


Example. Suppoſe the Length of the Ditch be 16 Chains 17 
Links, or 1617 Links; then, ä 8 


; As 11 to 4, ſo $642 to 588 or 5 Chains 88 1617 
Links; ſet 5 Chains 88 Links from the Cor- 8 
ner of the Field at A to D, and draw B to D, 11)6468(588 

it is the Place where the Ditch is to be made. 983 

PROB II. | 


How to divide a Triangular Field in two Parts in any given Pro- 
2 by Line drawn from any given Point in any Side of 
it. Fig. 69. th - 

As . ihe Field EF G contain 7 Acres, and there is a 
Pond in the Hedge or Ditch FG at the Point I, and I am to 
draw a Hedge from the Point I, to cut the Side EF in K, fo 
that the Triangle IK F may be two Acres, and the Trapezium 
IKFG may be 5 Acres, one Tenant having the 5 Acres, and 


the other the 2, but both to have the Benefit of the Pond 


| | Geometrically. © 62 
From the given Point I draw the Line TE to the oppofit 
Angle E; then divide the Ditch F G into ſeven Parts (the Num- 
ber of Acres in the whole Field:) and from F to HN ſet two 
Parts (becauſe there is two Acres to be ſet off towards F) and 
from H draw H K parallel to I E; and then a Line drawn from 
K to I, is the Line or Ditch that divides the Field from the 
given Point I, in the Proportion as 2 to 5, as was required. 
Arithmeticaly. | | 
Divide the' whole Ditch F G into 7 equa! Parts (the Num- 
ber of Acres in _ Field) and fet off two ef the ſame Parts, 
trum 
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from F to H: As ſuppoſe F G be 11 Chains 76 Links, or 11763 
that divided by 7, the Quotient is 168, which multiplied by 2 
(becauſe we ſet off two Parts of the ſeven) is 336, or 3 Chains 


p Links, which meaſure off from F to H, and meaſure the | 


iſtance from F to I, which ſuppoſe to be 7 Chains oo Links, 
or 700 Links. Alſo meaſure the Diſtance f.om F to E, which 
ſuppoſe to be 7 Chains 85 Links, or 785; and then ſay by the 
Rule of Three, E 
As FI 700 to F E 785, foFH 336 to FK 376 352 
| This 376 383 (the Fraction being the 
785 Fraction of a Link, and not to be re- 


336 garded) only taking one Link, becauſe 


— It is more than half a Link, is 3 Chains | 
4710 77 Links, which ſet from F to K; the | 
2355 Line K I being drawn, is the Partition 
2355 Line required. | ; 
— — I his Operation is grounded upon Ther. 
71000 26371600376 XV. for by making as FI to F E, fof 
53. H to F K, the Lines EI and KH wil 
47 be parallel, according to the Geometrical Mi - 
5 Conſtruction. 5 
PRO B. III. t 


A Gentleman has in his Eſtate a Triangular Field, A BC, 
containing 3 Acres, and would build a Houſe at. - 
or near the Angle A, and would have a Viſto or 
Walk behind his Houſe to contain juſt one Acre, to be divided 

from the Field by the Line DE, drawn parallel to A C. 


Fig. 70, 


: SOLUTION. WD 

There being two Acres to be left in the Triangle DB E, and 
but one Acre cut off in the Trapezium DE AC, divide ch 
Line B A in the ſame Proportion, viz. in three equal Parts (the 
Number of Acres) of which ſet two Parts from B to g, and one 
from g to A: then find a Mean Proportional between B g and 
BA, it will be the Line BD: Draw DE parallel to AC, it 

is the Line or Hedge required. | 15353 
Note, The Method of finding a Mean Proportion between an) 

> | two Numbers, ſhall be in the next Problem. 727 
Note alſo, I ben we ſpeak of dividing a Hedge, Wall, &c. in 
any Proportion, it is beſt to meaſure it firſt with your Chain or 
Pole, and computing how many Chains, Links, &c. is con- 
| tained in the Part ſet of, it is readily done at the next Tint 

"of Meaſurmg. | 5 3 
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How to find a as Mean Propottidn 6. * * 
tween two en Lines; 2s ape GH and HI. 8. 71. 


1 i f : 7 — „ —_— Ly 
” & L «4 3 * » ; LEES * 


$orvmTION: To 


Join G 11 and HL in one Line, as the * GAHI, and 
find the Middle of the Line at A, upon which as a Center, 
draw the Semicircle G K I, then from H, raiſe the Perpendicu- 
lar HK, to cut the Semicircle GK Tin K, 'the Line HK ſhall 
be Frag Mean: l between GHz and HI; and 
it will be 4 


* 


; H to BK, GHK wo HI; or, 8 
1 IH to HK, ſo HK to HG; 20 


ro, drawing the Lines GK, and KI, the Angle G KI is 


a Right- 2 by Theor, 10. and the. Line KHi is perpendicular 
to G! by onſtruction; therefore, | 


As GH to HK, fo HK to Hl, vy Prob. 5. 


d Nb v. 
A Triangular Field, R ST, is to be divided equally . 
four Tenants, but in che Side R there is a Pond E - 
at P, which every Tenant is to have an equal Right 82. 72. 
nd and Benefit of; the e Queſtion i is, how to ſet out —_ Man's 
he hare 6 


4. 5 Seorur fon. 

F rom * Point P, draw the Line PS to the 4 8, and 
then divide the Side R T of the Triangle into four equal 'Parts 
(the number of Tenants) in the Points 2, b, and c; from each 
my of which draw Lines parallel to P8, till they cut the Sides RS 
or ST, and: from theſe Interſections to the Point P draw. the 


in Lines Pd, Pe, and PF; then ſhall the four Parts R Pd, d Pe, 


L P and FPT be tne Parts required, yet all Wau ati of 
a1 the Pond at P. 1x5 A N 


tif] . n $343: WoL , ; ; * S&%.0 4 4 ; 3 
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PRO B. VI. 
To reduce a given Trapezium to a Triangle, by a Line drawn 
from any Angle of the Trapezium. 4 


SOLUTION. 


Let the Trapezium be AB CD, continue the Side BA at 
pleaſure towards E, and draw the Diagonal C A, and parallel 
Fi to that draw DE from D to E, to cut BA con- 
"8-173 tinued in E; and to the Interſection E, draw CE; 
then is the Triangle E BC equal to the 'Trapezium ABC D. 

DEMONSTRATION _ 
For as DE is parallel to CA, the Triangles DAE and DCE 
are equa]: Alſo CDA, and CEA are equal. Therefore, a 
in the latter Triangle, C DA is equal to CEA (Theor. 13.) 
Take away CFA, common to both, there remains FDC equal 
to FAE; therefore the Trapezium AFCB added to the Tri. 
angle DFC, is equal to the faid Trapezium added to FAE 
( 45 lid. Lib. I. Ax. 2.) and therefore the whole Trapezium L 
ABCD is equal to the Triangle EB C. 58 

Note, This is of great Uſe for Expedition in caſting up Wark; 

for, whereas, ad ting as Wm. Gate Tapes 

muſt have been divided into two Triangles by a Diagonal, and 
required two Operations, it is now reduced to one Triangl 
(E BC) and may be as eaſily performed at one Operation. 


| | ProB. VII. | 
To reduce a Trapezium to a Triangle, by a Line drawn 
from any Point in any of the Sides of it. 


. | SOLUTION. 
Let the Trapezium be ABC, to be reduced to a Triangle, 
Bu by a Line drawn from the Point E, in the Side 
7 DC. 

Continue the Side AB (the Side oppoſite to that in which the 
iven Point is) both Ways at Pleaſure to F and G, draw the 
Line EB from the given Point E to the Angle B; and parallel 
to chat draw the Line CG from the Angle C, to cut AB con- 

tinued in G; and from that Interſection draw the Line EG. 
Alſo from the given Point E, draw EA to the Angle A, and * 
parallel to that from D, draw DF, to cut BA continued, in F, 8 , 


2 and BI 


Practical Surweying. _ 16g 
and draw EF; then is FEG the Triangle required, and is 
$ £qual to the Trapezium ABC P. 

The Demonſtration is the ſame as in the laſt Problem, E B 
being parallel to CG, and EA to DF. i 


Prop. VIII. 


1 68 reduce an irregular Pentagon, or five - ſided Figure, to a 
e SOLUTION. 
Let the Figure or Polygon be AB CP E, to be 


educed to the Triangle FCG: Net. 75. 
Continue one of the Sides AE at pleaſure, both Ways to F 
Wand G, and from the Angle E (oppoſite to the Side continued) 
ar the Line CA, and CE to the remote Angles A and E; 
en parallel ro. C4 draw BF from the Angle B, till it cur the 
Wine EA, continued in E, and draw CE. | | 
WE Draw alſo DG from D, parallel to. CE, to cut AE conti- 
vcd in G aud draw GC; then is FCG, the Triangle re- 
Wired, equal to the Figure ABCDE. | | | 
| Drag 5 in Prob. 6. BF being parallel to A C, and 
to CE. | | | 
W 1 might inſtance alſo in reducing an irregular Polygon of 
. 7, or 8, or more Sides, into a Triangle, but it requires fo 
any Lines, that it confufes the Figure more than dividing it 
to its proper Number of Triangles, as before taught, 


\ Phay. IN. 


A Gente an has a Field in the Form of the Trapezium 

EF eins Acres, and has let jt out to two Per- 
n ons, ſo that one is to have 2 Acres, the other 33 but there 
being but one Gate out of it into the Road, viz. at the 
Angle E; the Hedge muſt be drawn from the ſaid Angle E, 
exoſs the Field, to give each his Share, and let both have 


e, Fe the Gate, the two Acres lying next the Sidę 


138 SOLUTION. 3 
Continue the Side H G to I, and reduce the Trapezium 
EFGH, to the Triangle HE I * Prob. 6. by a bing den 
rom the Angle E; then divide the Baſe, H I, of Fi | 6 
be Triangle into 5 Parts (the Number of Acres) . 7» 


SK. 2 


pd a fet two! of the ſaid Parts figm H to B, becauſe the two 
. Nees are to lie next the Side EH; and from E draw the Ling 


B, thenis the Triangle E BH two Acres, and the Trapezium 
EBFG three A FH A Pas Oi Fe 7 OO 
5 M 2 For 
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For the Baſe HI being divided in B, it is as HB to BI, ſo 
HEB to BEI: But HE 


Acres; and HEB is two Acres, as was required. 


PR OB. X. 


Loet the aforeſaid Field of five Acres be to be divided, as in 
Prob. g. between two Tenants, one to have two Acre, 
and the other three, and let the Gate to which they ar 

„be in the Side or Hedge EF, 


equally to have free Paſſa 
vix. at the Point K, and tt theee * to lie towards the 
Side E H. 8 RS RS 


S © vba, 


| Jeane Is Side HG (the Side oppoſite to ah Side i in a whid 
the Gate or Point K is) at pleaſure, both Ways to M, and I. 


Fi and reduce the Trapezium'EF 
6. 77 angle MKL, by Prob. 


Li um EFG H into two Trapeziums, viz. 


quires. 
PRO B. XI. ite 


A Gentleman hath a Field in Farm of a Trapezium, A BCD 
containing 7 Atres, but having 4 his Houſe in the Angle 4, 
he has a Mind to have a Walk or Viſta before his Houk, 
to contain juſt one Acre, and to be all the Length of te 
Side of the Field AD, and to be ſeparated from the reſt a 
of the F ield by a Hedge parallel to A . 


Sol ur ion. 


The Partition- line being to be parallel to AD, it will eu 
the Lines AB and CD, continue the Sides AB and CD (tht 
Sides which. the Partition-line was to cut) till they interſed 
. 8. each other in G; and then, by Prob. 6. reduce the 

3 Trapezium, ABC D to the Trani FDA, and 
divide the Baſe F A of the ſaid Triangle into ſeven equal Pars 
(the Number of Acres in the Field) and ſet off one of the fail 
Parts (becauſe you are to take off one Acre) from A to H; then 
find a Mean Proportional between G H and GA, viz. bene 
4 and K 5 which will be 6.483. Set 6.483 from G to I, an 

draw | arallel to AD, it ſhall be the Parthtion-line, 1 
ADI, cke Walk or Viſta required. N 2 75 


* 
*©1 


PAO! 


B and BEI are equal to HEB, and 
BE FG; therefore BE FG is equal to BEI, derer to three 


H to the Ti. 5 
7. then divide the Bi 
ML. into five equal Parts, and ſet three of the ſaid Parts fron 
M to N, and draw the Line KN, it ſhall divide the Trap: 
EKNH th 
Acres, and KF G N two Acres from the Point K, 28 was te · 
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„ beide e, ©: cif 955 $0 N 
An irregular Field containing 11 Acres, is to be divided be- 
- - tween two Perſons, one to have ſeven Acres, the other 
four, and the Partition-line is to proceed from one of the 
Angles: As ſuppoſe the Field be AB CDE, and at the 
Angle. C ' there is a Pond, Gate, Stack-yard, or ſome 
other Conveniency, to which they are equally to have free 
Acceſs, and the Partition-fence is to be drawn from thence, 
and to — the ſeven Acres towards A, and the four Acres 
towards E. e ee eee eee 0 
N I SOLUTION, © +27 
Continue the Side A E F which is oppoſite to the propoſed 
Angle C) at pleaſure to F and G, and reduce the Polygon 


a ABCD E to the Triangle FC G, as taught in F; 

P“. 8. then divide the Baſe F G of the Triangle 5 75. 
f. into eleven equal Parts (the Number of Acres) and ſet four of 
the ſaid Parts from G to O, or ſeven of them from F to O, and 


Wdcaw the Line C O, it is the Partition-fence required. 
| PR OB. XIII. | 
A Field, GHIK LM, containing 17 Acres, is to be divided 


between two Perſons, one to have 11 Acres, the other 6, 
and the Partition- line to go from the Point N, in the Side 
GH, and to lay the 11 Acres towards G, and the 6 Acres 
towards H. 

SOLUTION. 


Through the Points M and I draw the Line OP, and by 
Prob. 7. reduce the Trapezium GHIM, to the Triangle 
ONP; divide OP into 17 equal Parts, and ſet 6 of them 

from P to Q. Again, by the ſame Prob. 7. reduce , 

the Trapezium 18 LM, to the Triangle Rs, „ 

by Lines drawn from the Point Q; and dividing RS into 17 
eu equal Parts, ſet 6 of them from S to Z, and draw QZ; then 
(ce will the Lines NQ, and QZ, divide the whole Figure 
led G H IK LM into two Parts; that towards CG is 11 Acres, 
e the and that towards H is 6 Acres: But as it is to be divided by 
„ana Right-line, draw a Eine from N to Z, and parallel to that 
Pa I draw Q X from Q to X; and draw NX from N to X, it is 
ſail i the Line required; then is NHISX 6 Acres, and X LMGN 
then 11 Acres. | 


i Note, 7 is beſt in all fuch Caſes, to draw all the Lines with Black- 
” wal Lead, except the Out-line, and the Partition-line, that the reſt 
: may be rubbed out to avoid Confuſion. 
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166 Practical Survtying. 
It will be needleſs to give any more Inſtances of Dividing, 
for if the Field to be divided hath more Sides arid Angles than 
there are in the above Examples, nothing more is neceſſary 
than to reduce it to Triangles, or firſt to four or five- ſided 
Figures, for an eight-ſided Figure may be reduced ta two of 
four Sides each; ſo that even all that. can occur may be re. 
duced to ſome of the Methods of Practice already taught. 


Note, When Land is to be oddly divided, as fuppoſe 17 Acres, ; 
Rood, 18 Perches, between two Men; one to have 10 Acre, 

1 Rood, 13 Perches ; and the other to have 7 Acres, 2 Rood, 5 
Perches ; here, in the May of Dividing according to the fore 
roing {rob rae all to Perches, then is the whole 2858 

erches ; one Man's Share is 1653, and the other is 120; i 

Perehes : Arid with theſe Proportions work as if they wet 

whole Numbers; and if that is not exatt enough, reduce lower, 

Viz. to Links of 100000 to an Acre, : 1 
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| N. | Logarith. \| N. | Logarzth. N. Logarith.\|N. | 

[63112.806858\68112.83314772112-857935|176112.8 
642 2.807 _ 682 2 83378 11722]2-8585 37{1702j2.88 1955 
6432. 8082110683 2. 834421072 2.859138 
464412. 808886684. 8 350597 240.8597 39] 
645/2.809559}68512.835691]7 2512800338 
545 8702336867 836 3241/726|2.860937 
647)2-810904|68712-836957]727]2:801 534: 
648|2.811575}68812.837 5880728 2.802131 
64912.81224.5]689]2.8382 19]729]2.802728 
2.8388 4917 30|2-8603323||7 70/288 
loc 112.81 25811169 102. 83947807310 .8639 17/71. 887085 
be 4644440 Ix ri. 15 1 772 2.88767 
6502.8 1491369 302. 8407 3307 33. 865 104 
6542.815578 6942. 8413597 34.865696 
6552.8 162410695 2.84708 2382.856287 
5502.8 16904 595 2.842600 736 eg 7762.889852 
559853555 69742-843233[737|2-867467]777]2-890421 
658|2.818226\698]2.84.385 5117 3812.868056}17 7812.890979 
6592.8 1888 56992. 8444777 39]2. 868644/779ʃz.891 53; 
65002.819 8430000 845098[740j2.8692.32|780/2.892095 
551 2.82020 1071 Z F457 1874 112.8698 1807872892651 
66202. 8208 580/0202 840337742 87040478 
663%. 821514703. 84695574 3fa· 870989783. 89370¹ 
5642. 822 168704 z. 8475730744. 8715737842. 894316 
6050.822822 7050.848189 245 8721880787 426 
66612.82 34741700 2.848805|17 4612-8727 39|/7 8012-89542? 
2.8241 : 70712.849419 747 2.87 3321787 2-895973 

9 


—— 


2. 8254267092. 83064674 
67012-82607 519.8512587 50. 875061220. 89702 
2.8267231711[2-351869]75112.875039791|2.89877t 
6721282736917 1212.8 52480] 75212.8762 181179212. 898725 
6732-8280151|7 13. 85408975302. 876795793. 89927 
6742.828569 % 14½· 853698754 2.87737 10794. 899821 
d7512-829304\[115 2.854 306}75512-877947 795. 90030 
67612.8299471171612.854913]756[2.878522[[796[2.90091} 

3 712-830588}17 1712-8555 19757. 8790967970. 90145 
5782.831229 171802. 85612475802. 87966979802. 902003 


2.824776 0802.8 50033074 8802.896520 
2. 874482789 $9707] 


6 7512.83: 869] 7 19.2.8567 297 50“. 880242 99. 90254 
EScl2.8328021ʃ720 2-857 3321170)2 88081 Bo: 45 080 


T cr nn. 8 — 4 — — 


eee 


CNT. to 


| 81 
14 
 H 
10 
18 
20 
21 
22 
5 , 23 


2.99525 


CRY 


928633 


7.996874 
588290741 944 


4012. 924279880 


239579 2451 


| Logarith, 
112-944970|921(3 
2.945458 
5532-945961 
2940452 
20857 5 2:940043 ——  —— 

7 2.947434 292. 
» 44 2.947924 
802. 948413 


92312-96: 
2241390 
825 2.905 
528755 


92002. 5 
220 95 


l N | | Y:: . 
d+ 7 
- o—— — b 


9222.90 


9 90 94511946 29489026292. 
192.9848808 8 2212:249399193912-99548: 
6 1 7 2.94987 8931 2.968040 
12.9095 56 2.95036 593202. 

32.9 10091 2.9408 5 109332. 

2.9 1062408 29513380342. 
22111580855 8902.951823 2352.970812 
2.911690 2. 95230803602. 
2.912222 2-9527921193712-971739 
2.912753 2.95327011938|2-9722; 
1912.91 3284. 2.953759193912-972666 
2.91 38141800 2:9542431949/2-073128 
2.914343 2.9547251194112-97 3589 
2.914872 90212.955207119421[2.974051 
2.915399 90312-95508811943]2-974512 
2.915927 2.93051411904[2.956168||944 2.974972 
2910454129512-93701611905|2 956649194 512-9754.32} 
2602.9 16980 2.937518906 2.957 128040. 975897 
27 1 2.938019. 95760747. 976349 
282.9180 3086 802.9385 190008 2. 958086904802. 976808 . 
20.918555869½. 93919009 2.558 56494697266 
3912-9190781187012-939519191912.959041 [950 2.977723 
$3112-919601]871[2.940018|[91112.959518 951 2.978181 
3202. 92012308722 9405 16 9122.959995 9520.978637 
332.9206458 730.9410140 1 30.950471 9532.979093 
342-9211061874/2-94151111914[2.960946 9542.979548 
3512-92 1686 $7512-94.2008 91512.9E1421955{2.980c03 
3002.922206 5762.942504 91602. 901895 [956[2.9504 58 
3%. 9227250877½.942009 % 12.962 369 9572.980912 
38½2.9232448 7802.943495 91802. 962843 958 2.981366 
1. 923702187912 943989[91912-963315 55%. 81525 


aan” Al ene md. bd = 


2.982271 


2.963788 '960 
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ol Table of Logarithms. 


557 2. 2962723 571 
190212.98317 511972 
96312.98 3626197 3 
96412-98407 71974 
96512-98452711975 
7's 2. . 976 


98542 977 
90995 9858750978 


9697.986324 22 
* 2. 986772 980 


«| Logarith. || N. 
2987219081 
2. 987665082 
2.988 113083 


2.988559 084 
52. 98900 5.08; 


2.989450 — 
2.989895 5 
2.990330 


2. 


2. 


2. 990782089 


2. 2 900·. — 1000 


2. 


Logarith.\| N. N. 
2. 20576555 


2.992111 
2.992554 99302. 
2.992995 99412. 
2.993430} 995 


"991 : 
992{2.996 


993877 9962. 


2.994317 99712 


994757 9982. 
995190 9992.999505 
3-00 
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A Table of Sines and Tangents. 


» — 


O. 


A. 


O 


BY 


10 


15 
20 


25 


35 
40 
45 
50 


Sine. 


Co- ſine. 


O,000000110.0©C0000]0, COOOODO 


7. 1626969. 9999997. 162696 
7-46372619-99999817.463727 
7-63981019-999996 
7-7047 5449-99999 317-764 761 
7.86166219.999989|7.861674 
307. 

8.00578719-99997 78. 
8.06777619-99997 118. 
8.116926 9.999963 ; 
8. 16268 109.9999548. 
5508. 2040700. 9999448. 
898.2418859.9999348. 


Sine. 


Tangent. | 


Co-tangent. 
— — 


Infinita. 


7.639820 


12.837 304 
12.530273 
12. 360108 
12.235239 
12. 138 326 


12.852132 


11.992191 
11.934194 
11.883037 
11.837273 
11.795874 
11.758079 


Tangent. 


6 


— 


[ 


F *  & 
«# * aw 4 —_ * 


| Tangents, 1Co-tangent. 


J. Sine. Co. ſine. 
IF 9.999934 
\ $18-27001419-999922 
0879419 999910 
99998978. 
9-99988218.3 
9.9998671[8. 3932 34|11.606766 
9.999851 8.418081 1.581932 
9.9998348.44 15601 1 558440 
9.9998 1608.406384 9ʃr 1.536151 
9. 9097978 · 485050 


8.27669 11 1.723309 
g. odge zr r. 691176 
11.661144 
11.633105 


8.441394 
8.463065 
8.454848 


6008.54 
—_ Co-fene. | 


8.505045 
8.524343 
2810 


9.90077 808 
9.9997 57 
9-9997 35 


505267 
8.524580 


11.514950 


11.494733 
11.775414 


8.3084 


11.456916 


ET Sine. | Co- tang. | Tangent. 2 


Ss 5 


— 


A Table of Sines and Tangents, 


2, 


_o[8.54281919-9997 3518. 

8.550540. 9997 1308. 
108.5775669. 999689 8. 
158.5939489. 990966 58. 
20/8. 5097 3400 9996408. 
8.62496 5.9996 148. 


358.6539 1 1. 99955808 
408.6576890 9995208. 
458.68 10430. 9905008. 
508.60 39989. 9994698 
5518-70657719-999437 3 
08.718800. 0004048 

— . — 


M. | Sine. | Co-fine. | Tangent. Co- tangent. 
54308411 456916[60 


.694529]11. 305471 
707 1400T 1. 292860 


56027601 1.439172 
$77877|11.422123 


6o | 
55 
5⁰ 


5942830114057 1745 
61009411. 38990640 
625352|11.374648135 


398 63908013 3035808.640009]11 11.339957 5 


654352011. 1.804% 
20 


688 16001 1.33184 
681544/T11.3184 56 


719396{[11- 1. 280604 


15 

10 
3 
O 


Fd hay Co- ſine Sine. Co-tang. Tangent. . 
87. | 

| 2 : 2 

| M. | Sine. | Co-ſine, * Tangent. {Go-tangent.|_ | 

8.71880019 999404{8-719390}T 1- -280004ibq_ 


| 20j8.74225819-999336 
a 1558.753528 9993018. 
1 vo 76457109: 339225 8 


14 300.9990278. 
{ 5518. 834456 9. 99898408. 

6018.84 358519-998941 

| Co-fine. . 


rr 


518. 730088 9.999371 8.731317 77-268083 
0 618.742 22/71 25707 


98.785488 11.213574 
95957 1950/5 
935745 11. 1632 58 


75422701. 35725 
7532460 f. 234754 
788735 11.244005 


9] 11.183471 


55 
8150 
45 
40. 
35” 
2. 
25 
20 
15 


525701 1. 123897 


— 


54 


10 


1 16452 
118. 844044011. .155356] 0 
Sine. 1. Tangent. MM. 


184 A Table of Sines and Tangents. 


—@_ a — _— 


6 


| 4 
AT. Sine. E Cline. Tangent, Co-tangent. 


_018.843585[9-998941[8.844644111.155356]60 


"518.85252519.998896|8.853628|11.146372(55 | 
1008 80128 319.99885113.8624.33|11-137567|50 | 


\ 15]8.809808j9.998804,8.871604|11.128930[45 
{ 2018.8782851g. -99875718- 87952911. 12047 140 
258.8865429.998708 8.887833 11112167035 
. 308.8946430. 9086 5 6.895984 T1. 104016030 

358.0025960). 998053 8.003987 11.0960 1325 

4008.9 104049. 9085 588.9118461 1.088154 20 

4513-91807 309. 9985068. 91966811. 0804 32015 
508.92 500900. 99845 308.9271501 1. 07284410 

| 55/8 8.93301 5.998399 8.944610[11.005384| 5 

| 60ʃ8 -940290[9.998344\$-941952117.058048 

Co- ſine. dine. Co-tang. 1 Tangent. 

* 


| Co -fane. _ Co- fine. | Tangent. | Co-tangent- | 
5 — 3 008344 8.94 1952011. 058048 60 
58. 947450 9.99828918.949168|11.050832155 [ 
9982 3218.956267[11.043733|50 | 
15|8:961429 998 1748.903255 11.0367450¼45 
205.968 249 998 1168.970133 1.02980/%40 
258.9749620 99805608. 485 11.023094|35 | 
| 39 8. 3.084577 799618.98 3577 983577 11.016423030 
| 35 35 88083 98808300 9979 58.090749 990149 11.00985 1/25 | 
4018.99449719- 99767208 99662411. 033670 
45%. 0008 1609 99780900. 003007 10. 996993015 
509 00704419-99774519-009298110.990702110 | 
| 5519-013718219.997680(9.015502[10.984499] 5 
| 0019.01923519-997014{9,021620[10. [0.978380] O 
| Sine. | Co-tang. | Tangent. A. 


84. 


2 


A. Table of Sines and Tangents. 


6. 


„ 


Sine. 


Dine. Tangent. 
9.0192 35/9 99701419.021620 


Co- tangent. 
10.078380 


90252039. 90975479. 027655 
9.0 310899. 9974809. 33609 
9. 0308909. 997411040651 
9.042625. 997341 
9.048270. 997271. 05 1008 
9.05335919-99719919-056659110.94.334 1130 


50 
55 
1 60 


45.070176 


9.059 307.997 127%. 002240 


648009. 99 7053.007752 
9.99697919-07 3197 


9.07548019.99690419.078570 
9.0807 1919.99682819:08 3891 


9.08589419.996751 


Co-fine. | Sine. 


9.045284110.954710 


9. 08914410. 210856 © 


10. 972345 
10.966391 
10.960515 


10.948992 


10. 937750 25 
10. 93224802 
10 926803 


10.921424 


10.916109 


Fine.. Co- tang. 


Tangent. 


. 


83. 


Sine. 


. Co-tangent. 
9. 085894 9.96675119.089144|10.910850160 , 


9.091008[9.99067 30.094337 


9.09606119.99659419-099468 
9.10105619.99051419.104542 
9. 1059920. 99643300. 1095 59ff0. 890441 
9. e 9963510114521 

9 99020919.119429 


10. 90566455 
10.9005 32 
10. 895458 


10.885479 
10. 880571 


2 -129854 9. oxy 5.13368 10.866161 


10.870913 


10.8 1 5 


10.875716 
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186 A Table of Sines and Tangents, 


; . | 

8. T 

ne. [ Ce: ine. 7. | Tangent, Co- tangent. SS 
| 019-14355519-99575319-147803]10-852197|60_ 

\ 519-14802619.995664|9.152363/10. 847637 55 

1019-15245119-99557 30015687710 043123 50 

995482. 06 134710. 838653045 

9.995390. 16577410. 8342260040 

9.995297. 17015710. 829843035 

9-99520319-174499110.825501130 

9.995 10809. 17879910. 821201025 

9- 995013 183280 10.8 16941020 


18728010. 812720015 
1862 955 994810 e | 


| Ws 


© One, | Co-fine. — o-tangent. | : | 
-194.332 — — 499713010. 80028 0 
36.198302 9.994 5799.203782 70 796278055 
9.202234. 99441809. 20781710. 792183050 
9.206 13100. 99431609. 211815010. 788 185(45 
2009. 20999209. 99 421209. 21578010. 784220 40 
25.2138 189.9941089. 2197 100. 780290035 
1 3002-212 6.994003. 22360710. 226393430 
35.221367. 99389722747 110.7725295 
40.225092. 03789. 23130210. 7898.0 
| 4519-22878419.99368119.235103j10 764897 
' | 5019-23244419-99357219-238872[10.7601128|10 
5519-23007 9-99349219-242610[10-757 390] 5 
_6019-239979-993351[9-246319110.753081] 0 
5 Co. ſine. . Co-1ang. Tangent. U 
— * 33 


10 
2 
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2 2. 

| 3519-26402719-99254919-27 ER ET 

| 4919-207 39519-9924 3019-274964110.725030/20 
| 4519-2707 3519-99231 119-278424110.72157611 

| 0 9. 27404909. 902 190%. 285258 10.718 142ʃr0 
59%. 27733) 9-99206919,285208|10.714732 5 
500. 280590 997947 9.288652110.711348] © | 

EY Go-fme. 1_ Co-tang. | Tangent. 


59.283830. Solas 9 5292073 10. 707987 T5 | 
| 1019-28704819.99169919-295 349] 10-70465 1150 
| 169.2902360. 99 1574%. 29866210. 701338045 
| 839140 9.30195 1/10. 698049 
59.2965 3919-991 32119 303218010. 694782 
019.29905519-991 11319.308463110-691534|30 
9.99 10040. 377685 715 58831 5/25 
9.09000 3400. 314885010. 68 51 150 
9. 90908030. 31806410. 68 193615 
3 9906719. 321222 10.67877800 
50.314897 9.9908 3809.32435810.6 5032 5 
E 3178799. 99040 222242419 672525 0 
ne. . | Co-tang. Tangent. EI 


| 188 s 


4 Table of Sines and Tangents, 


8019.9901 3419-33046 


9-989582 


Tangent. 
9.327478 


9.989997. 330702 
9. 98986009. 339739 
9-98972119.342757| 


9.98944 100. 348735 
9.989 300. 351697 
9.9891 57.354640 


989014 35⁵⁵ 
3222 9- 36 


93482“ 


Co- tangent. 


10. . 


10 657243 
10.642455 
10.651265 
10.648303 


55 
50 
45 
40 
35 
3 
20 5 
20 


10.645360 


6010. 542434010 
10. 5395200 5 
4110-636636| O0 


Tangent. 


15 


13. 


Co-ſine. Tangent. 


159. 360215 
2009. 3628899. 


2509-365540 


850.9878320. 380354 


9.988430. 369094 
9. 9867 29.371933 

9983 9. 377782 
9. 5 798309.377563 


9. 987572 9.383120 


Co-tangent. | 
9.9887 2419.303304|10-030036 
$19- 98857819. 366237 


10.633703 
10.630906 
10.628067 
10.625244 
10.622437 
10.6 19646 


10.616871 


9.987217. 3913 


9.987 52609. 585888010 614112 


9.987372. 38863 110.61 1369 
10.608640 


5509.381134 
2009.383675 
Co- ſine. 


9.98706 19. 39407 310. 605927 
.986904 


Sine. 


1 
10 


3 
0 


- 
py ® . 
78. 
- 1. a . 


2 398771 10.603229 © 
 Co-tang., Tangent 6 | 


| 


A Table of Sines and Tanrems. 


22 
7. Tangent. | Co-tangent 


9.869040. 9:39077111 
191986742619: 39945510 
1100. 9865879. 402124 
9.98642 719-404778 
9.98626. 40419. 10.592581 
9.986 104.0. 41004510. EI 
23 . 2 987 . 


. 


10 59787 
150. 39140 10.595222 


2 4 393085 


4519- 2 9. eas 54274 1957958 


351942917019. 993735 
19-43142919.983558 
ba 43367 519-98 3381 


9:98302afg: 


9. 439573 


j 9442988|1: 


9-44 aan 4 


39.433080 


219: 4 5576 
9:4 8059 
44020 


445435 


9.450294 10. 


| 1 — 


10. 368127 55 
10. 566920050 


1 0550424 5 


10.547294 
10.544893 


o 5429 


Y angent. 
— Ds Pe Senna 


. 
* " 
c — 
* 
. 
* * — * 4 WEN 


F 


16, - 
24. gent. N 2 


447200 266019.459875119-542125 11 

19-98247 5.40 200 10,3775 

3 15 869 19-98229419-404599119-535401[45- 
a | 9-984109 9.466944/19:533955/49 
919240 46928000. 83072035 


9463864 87 5 


99. is goes 1 
483075 9 1025 


-4533429-98173719-47 1605119-528393/30 
$19-455459(6 707155 eee 19.5260081]25 | 
9.45758. 9-98 1 30119-47922 3}9-533777129 
9.496889 98 11719-4785 17119-524483/15 


821.5191090 


[a | 


3910 814 


dine. 


99.558933 9-980596 9.48 


 Cy-tang. 


f angent, 


= 


— 


N $059k 


5 "Fo 799619-94 JT, 


1019. 4700460. 98020800 
I 519-47 2086 9-980012 
2019-47411519-979816| 
2519-47613319-979018 


9-485339 19-5} 10:514601|60 
97 0. 514407 412407 5 
438871 1.51012 
9.49207 Pad 
949429910. 305721 
9496515012. 50348 


30e 47814219 97941916 .498722[19+501278| 
33 4 4 0140 9979220 9. 50092006. 6.499080 2. 


2 EE 2-984842(0-457490 4374% 10, 542504190 | 


400% 


530. 


48212809.97 


. 45 a 220 
607 5.9786 


$827 


1919-593109110-490891|20 
871 9, 50528919. 494711½ 
9.507469 19.492540 


480 27370 9-599622|10. 


0378 


$224] © 


272 219+ 7 20019-51177 19- 


— 


 Co-tang, | * 


A Table of Sines and Tangent. 9, | 


. 185 | 1. 
Sine. Caefanc. | ' Tangent. | Co-tangent.| — Ef 
_019-48998219.97862019-51 1776110. 488224100 [ 
5.49 192200. 9780010. 513921010. 48607 
100.4939510.977794%. $1905 19.48394 
15 9495772 -97758619.518186110.48181 
2019.49768219-97737719-520325110-47969 
9-49958419-977 167|5-$22417 
. 5$0147019.97695719. 524520 
-97074519-526615/10. 
-50523419-97653219-528792110.47129 
9-59709919-97631819.530781110-46921 | 
599 9508950 -97610319.532853|10-46714 7/10: | 
| 5519-$1980319-97588719,534916\1 I 
6019-51264 219-97567019-530972- 
2 — e. | Sime. | Co- tang. | Tangent. '|| 


— 


Mi = ; 


9. 9:512642 19: e 
59.5144720.975432 | | 
1009.5 1629 19.97523319- 0 56 
. 1519-51810719-975013 9.543094 10. .456906 145 | 
 2019-51991119.98479219-5457 19110.454881140 | 
| 2519-52170719- 984570 9.547 138010. 45286235 
9-52349519-97434719:549149110-450851130 | 
35.525275. 9741220 · 551153010. 4488475 
409. 525046. 973897. 5831490. 4468 5 140 
459.5288 1009. 97367 10.555 1 39 T0. 444851015. 
509. 53056 50.97 3444.558712 110.4428790 
85 9.532372. 27225 9.5 925 10. 40903 5 | 

5610 


6019.5 340520. 9072 8 10. 438934] © ©} 
0 | Co-fme. Sine. 0 0-tang, Tangent. AM. 


70. 


192 A Table of Sines and Tangents. 


— oy J-53405219. 5 


' $19-535783[9-97275519-563028[10.436972/5 
1019. 53750719-972524(9.56498310.4350t7|50 
| 1519:53922319-97229119-566932/10.4.33068]4.5 | 
{2019-540931[9-972058(9.568873|10. 431127140 
259.5426329. 97182 309.5708090. 429191035 

- A2 15830.822238(10-42722½0 

9.54601 1% 971351%. 57466010. 425340 

40.547689. 9) 1773.57 596.10. 423424 

45.549360 9708749. 57848610. 42151415 
50 9.551024. 970035 8885300 10. 419611010 
559.5526809. 9703949. 58228610. 4177140 5 
0019: $5432919:970152(9-584177110-415823 


0 
- | Co- fine. _ Vine. - } Co-tang. | Tangent. 7A) 
$ 6g. 1 

= 2 
; 21. 

ALT Sine. | Co-ſme. "Tangent. | Co-tangent. a | 
— 2.2128 55432919-970152/9-584177[10-41 8823 | 


519-55597119-90990919. 357947 10.413938 55 
10.557506. 9696650. 58581 10.412059 50 
1 9.589814 

2 
2 


10. 41018645 
9.580855. 969173 4 591685 10. 408319040 
2509.562468. 96892 2019: 59354210. 406458035 
. 3009. 56407 50.0585 89.595398 10.404692 30 

359505676 . — 9.597247 
40 9-567 26919-90817 9- 828522 

459.5688 569.9679279 I 
| —— 99678746 cſs 
5509 9.967421. 6045 
5009. 238232 9-967 166 606410 
Ce: me. Sine. Co-tan Ing. | 


F 68, 
; * — —— 


. A 7. able of Sines and Tangents. 193 


| * e a . - as — 
" 


—_ WE OE I 
-_- * 


1 | 22. 
. Sine. | Co-fp ne. | Tangent, | Go-tangent. 
8 9-57. 3575 9:96716619:006410[10- 39359060 | 
500.5751360. 9669 1009. 60822510. 391775[(55 
1000. 5756899. 96665 30.6 1003610. 38996450 
150.5782369. 9663950. 611841010. 388 1594s 
200.5077701 3619.61 3641110.386359]40 | 
2519-58 111219.960587619.615435110-384505135 | 
| 30[9-582840[9.90561519.017224[10.383 
5 10.388992 25 
40.585870. 965090 9.520787 1037921320 
45,9-587 38019-96482619.622561[10.377439]15 | 
{ 5019. 5888909. 9645609. 62433010. 37567010 
55.590387. 9642940. 62609 310. 373907 5 
6019. 59187819.96402619.627852f10. 372148] 0 
| TH oh | Co-tang. | Tangent. A. 
| | 


Tangent. | Co-tangent. 
9.96402619.027852[10.372148]60 
-5]9-59335319-90375719-029006[10. 37039455 
10]9.59484219.963488[9.631355[10.36864.5|50 
1519-59631519.90321719.6033098[10. 366902045 
2019-59778319-902945 9.634838[10,305162[40 
| 2519:59924419-902672[9.630572110, 363428035 
( 30[9-000700[9.962398[9.638302110. 361698130 
359.602 150.9621239. 04002710. 35997325 
409.6035949. 9618469. 64174710. 35825320 

459.5050320. 9615699. 64346310. 356 $37 15 
150 9.509805 996129009. 645 174/10. 354826010 
559.6078929. 96 101 1.64688 1010.353119 5 
60). 609 31300. 960) 309.648 583010. 351417 o! 
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A Table of Sines and Tangents, 


24. 


50 


9-6 
619727 


858729 
9.624591 
9.625948 


: U 


5001 319-990730] 
9.610729]9. 9604.48] 
9.61214019.960165 
9.613545]9-959882 
9.61494419.959596 
1033819.959310 


019.9587 34 


9-959023 


9.958445 
9.958154 
9 95786309 


Ta. | 


9.048583 


10.351417 500 


9.6 50281 
9.651975 
9.653603 
9.655348 
9.657028 
2888704 
9. 660376 
9.662043 
9.663707 
5 


9.957579 


9.057276. 561 8 


66 


Sine. 


Co-tang. 


10. 341296 


8 2 
10.347190 55 


10. 348026 
10.346337 
10.344652 
10.342972 


10. 339024 
10.337957 


10.336293 


10.334634 
1010. 332979 
10.331327 


65. 


Tangent. 


» Lens * ee eas. Bi — : 


| 


9-954579 
9.954274 
9.953968 
2 2.28308 3000 


Is, Tangents. [ 


9:9572701220867F 


10.331327 


Co-tangent. 


9.683356 
9.684968 


9.686577 
9. — 


g 6910.323131 
840.0554889. 578496/ 10.321504 
9. 95518609. 680120010. 319880 
9.95488 00 681740010. 318260 


g. | Tangent. | 


10. 329680 
10.328037 
10. 326398 
10.324703 


10. 316644 
10.315032 
10.313423 
LS 


a able of Sines and Tangents. 


26. 


1 Sine. 
9.641842 
9.643135 
9.044423 
9.645706 
9.646984 
59.648258 
9.049527 
9.050792 
4009.652052 
59553308 
5009.654558 
9.655805 
9.057047 


| Co-/me. 
9.953660 
9-953352 
9.953042 
9.952731 
9.952419 
9.952106 
9-951791 
9-951470 
9.951159 
9.950841 
9.950522 
9.950202 
9.940881 


| Tangent. 


Co- tangent. 


9.638182 


10.311818 


9.689783 
9.691381 
9.092975 
9.694566 
9.696153 
9697736 


10.310217 
10.308619 
10. 307025 


10. 305434 


10. 303847 
10 302264 


9.699316 
9.700893 
9.702400 
9.704036 
9.705603 
9.707 166 


10. 300684 
10.299107 


10.297534 
10.295964 


10.294307 
10-2928 34 


Co. ſine. 


Sine. 


Co-tang. 


Tangent. 


63. 


2 


7: 


99.057047 


0.659517 
9.660746 
9.661970 
9.603190 
9.664406 
9.665618 
009. 666824 
9.668027 
9.669225 
9.670419 
9.671609 


9.65828419.949558 


A Sine. \ Co-fine. | 


9.949881 


9.949235 
9.548910 
9.948584 
9.948257 
9.947929 


Tangent 


Co-tangent 


9.707 160 
9.708726 
9.710282 
9.711836 
9.713386 
9.714933 
9.716477 


10. 2928 24 


10.291274 
10.289718 


10.288164 


10.286614 
10. 285067 
10.283523 


9.947609 
9.947269 


Co. ſine. 


Sine. 


9.718017 
9.719555 


9.946937 9.721089 
9. 9466049. 722621 
9.946270%. 724149 
9-94 593519-725074 


10.281983 
10.280445 
10.278911 
10.277379 
10.275851 
10.274326 


Co-tang. 


** 


Tangent. 


62. 


195 
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A Table of Sines and Tangents. 


28. 


F. 
9.071609 


9.672795 
9.673977 
9.67515 
, 97938 
2678885 
2. 678663 
4 3679824 
9.680982 
9.682135 
9.083284 
9.684430 
9.685571 


Co-fine. | 


Co- ſine. 


9.945201 


9.944922 
9-944 582 
9-944241 
9.943899 
9-943555 
9.943210 
9.942804 
9.942517 
9.942169 
9-941819 


9. 225574 
9.727197 
9.728716 
9.730233 
9.731746 
9-7 33257 
9.734704 
9.735269 
9737771 
9739271 
9.740767 
9.742261 
9.743752 


Sine. 


Co- tang. 


| Tangent. 
9.045935 
9.945598 


10.274326 


10.272803 
10.271284 
10.269767 
10. 268254 
10. 266743 
10. 265236 


| Co-tangent.| 


10. 263731 
10. 262229 
10.260729 
10.259233 


10.257739 
10.256248 


ths. — — II _ 


"UI. 


Tangent. 


29. 


9-093453 
9.094504 
9.695671 
9.606775 
9.697874 
9.608970 


O- ſine. 


9.941819 
9 941469 
9.941117 


Langent. 
9-743751 


g. 751167 


| Corfine. L 


| Sine. 


{ Co-tang. 


| Co-tangent.| 


ket — I OI CI 


10.256248 


9.745240 
9.746720 
9-94070319-745209 
9.940409 
9-940054; 
9.939097 
9-939339 
9.938980 
9.938619 
9.938258 
9.937885 
9-937531 


9.749689 


9: 7 52.042 
9.754115 
9.755585 
9.757052 
9.758517 
9.750979 
9.21429 


10. 254760 
10.253274 
10.251791 
10.250311 
10. 1249833 
10-247359 

10.245885 
10.24441 

10.24294 

10.241483 
10. 240021 
10. 238560 


| | Tangent.” 


60 
55 
50 


— ed. AA. 


—— 
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A Table of Sines and Tangents. 


30. 


9.708670 


Sine. 


9.698970 
9.700062 
9.701151 
9.702236 
9.703317 
9.704395 
2288452 
9.700539 
9.707606 


9.7097 30 
9.710786 
9.711839 


Co ſine. 
9.937531 
9.937165 
9.936799 
9.936431 
9.936062 
9.935092 
9.935320 
9 934948 
9.934574 
9.934199 
9.933822 
9.933445 
9.933066 


Co-[zne. 


Sine. 


Tangent. 


9.701439 


9.762897 
9.764352 
9.765805 
9.767255 
9 768703 
9.770148 
9.771592 
9.773033 
9.774471 
9 775908 
9.777342 
9.778774 


Co-tang. 


Co- tungent 
10.238 551 
10.237103 
10.235648 


10.234195 


10.232745 
10.231297 
10.2298 52 


10.228408 
10.226967 
10 225529 
10.224092 
10.222658 
10.221220 


Tangent. 


59. 


31. 


Sine. | 


2211839 
9.712889 
9713935 
9.714978 
9.716017 
9770533 
9.718085 
9-7 19114 
9.720140 
9.721162 
9.722181 
9723197 
9.724210 


| Co-ſine. 

222888 
9.93268 5 
9.932304 
9.931921 
9.931537 
9.931 152 
9.930766 
9.930378 
9.929989 
9929599 
9.929207 
9928815 
9.928420 


Co-ſine. 


Sine. 


Tangent. 


9.778774 


9.780203 
9.781631 
9.783050 
9.784479 
9 785900 
9 787319 
9.788730 
9.790151 
9.791903 
9.792574 
9.794383 
9 795789 


| Co-tang. 


| Co-tangent 
10.221226 


10.219797 
10.218369 


10.216944 
10.215521 
10.214100 
10.212681 


10.211264 
10.209849 
10.2084 37 
10.207026 
10.205617 
10.204211 


1 angent. | | 
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Table of Sines and Tangents. 


32. 


2230217 


2 Sine. 

See Get 
9.725219 
9.720225 
9.727228 
9.729223 
9.729223 


9.73120 
9-7 32193 
9733177 
9-7 34157 
9.735135 
9.7 30109 


9.928420 


9.928025 
9.927629 
9.927231 
9.926831 
9.926431 
9.90 26029 
9.925620 
9. 925222 
9.924816 
9924409 
9.924001 


Co ſine. 


9.923391 


dine. | 


| Co- fine. \ Tangent. 


Co-tangent, 


'9-795789 


10.204211 


9.797194 
9.798506 
9.801396 
9 802792 
9.804187 
9 805580 
9.805971 
9.808301 
9.809748 
9 811134 
9-812517 


10. 20280006 
10. 20 1404 


10. 200003 


10. 198604 
10. 197208 


10.195814 
10. 194420 


10. 193029 
10. 191639 


10.190252 
10. 188856 
10.187483 


Co-tang. 


Tangent, 


I” 


33. 


55 


19-7 39975 


Sine. 

9.730109 
9.737080 
9.738048 
9.7 329012 


9.740934 
9 741889 
9. 742852 
9 743792 
9.744739 
9.745783 
9 746624 


0 bog e 


Co- ſine. 


9.923591 


9.923181 
9 922709 
0.922355 
9.921940 
9.921524 
9.921107 
9 920688 
9.920268 
9.91984 
9.919424 
9. 919000 


9747502991874 
Co. fine. 1 


Sine. 


Tangent. 


982517 


9813899 
9.815280 
9.816658 
9 818035 
9 819410 
9.820783 


10. 186101 
10.184720 
10.183342 


10. 18196540 


10. 180590 
10.170217 


9 822154 
9.823524 
9.824893 
9.826259 
9.827624 
9.828987 


10.177840 
10. 176476 
10.175107 


10.173741 
10. 172376 
10. 171013 


| Co- iang. 


Ci-rangent 7 
10.187483 


56. 


1 angent. [17 
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A Table of Sines and Tangents, 


34 


| 00 * 9. 758591 


55 


Sine. | Co-fine. 
9: 9-747502 


9.748497 
9.749429 
9.750358 
97512849 
9.752208 
9-753125 753128 


975404 
9.754960 

9.755872 
9756782 
9.757688 


Cine. 


Co-fme. 
96918574 


9.918147 
9.917719 
9.917290 

916859 
9.916427 
9.915094 
9.915559 
49 915123 
9.914685 
9.914240 
9.913806 
9.913305 


Sine. 


9.828987 


Tangent. 


Co- tangent. 


10.171013 


9.831709 
9.833068 
9.834425 
9 935780 


9. 857759 70.716325 


10. 1068291 
10. 166932 


10. 164220 


22. 222 837134 
9.838487 
9.859838 
9.841187 
9 842535 
9 843882 
9.845227 
Co-tany, 


LO. 161513025 
10. 160162 
10. 158813 


10.157405 
10. 1506118 


10.154773 


10. 1655754 
10. 162866030 


Tangent. 


33s 


35* 


Coe fine. 


75859119 913305 


9.76039019 

9 701285 
3 762177 
9.703067 
9.763954 
9.764838 
9 705720 
9.766598 
9.767475 
9.708348 
9.769219 


9-912922 

9.912477 
9.912031 
9.911584 
9.911136 
9.910686 


9.910235 
9.909782 
9.909328 
9.908573 
9.908416 


9 907958] 


Co-/ine. | 


| Tangent. 

9.845227 
9.840570 
9.847913 
9.849254 
9.850593 
9.851931 
9.853268 
9.854603 
9.855938 
9.855727 
9.858602 
9-859932 
9.801201 


Songs.” 


Go-tang. | 


| | Co-tangent. | 


I0.154713 


10. 153430 
10.152087 


10. 150746 


10. 149407 
10. 148069 


10.145397 
10. 144062 


10. 141398 
10. 140008 


10.138739 


10. 14873230 


10.1427 30 


Tangent. 


54+ 
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A Table of Sines and Tangents. 


— 


36. 


— — 


M.T Fin. 
9.709219 


9.770087 
9 770952 
9.771815 
9.772675 


9 774388 


9776937 
9.777781 


Co- ine. 


9.773533 


9.775240 
9.776090 


9.778024 
9.779403 


| Co-/ine. 

9.907957 
9.907498 
9.907037 
9.906575 
9.906111 
9.905645 
9.905179 
9.904711 
9.904241 
9.903770 
9.903298 
9.902824 
9.902349 


Sine. 


| Tangent. 
9 801261 


Co tangent. TR 


9.862589 
9803915 
9.805240 
9.866504 
9.867887 
9.869209 
9.870520 
9.871849 
9.873167 
9374484 
9.875800 
9.877114 


Co- tung. 


10.1374 
10. 13608 5 
10. 134760 
10 133430 
10.132112 
10.130791 
10.129471 


10.128151 


10. 126833 
10.225516 
10. 124200 
10.122886 


10-1387 39000; 


55 
50 


Tan gent. 


. 


37+ 


| Sine. 


9:779403 
9.780300 
9.781134 
9.781966 
9.782796 
9.783023 
9-784447 
9.754209 
9.786089 
9.786906 
9.787 720 
9.788532 
9.789342 


2.809285 


| Co-fime. 

9.002349 
9.901872 
9 901394 
9.900984 
9.900433 


9.899467 
9.898981 
9.898494 
9.898006 
9.897516 
9.897025 
2895529 


Tangent. 


Co- tangent 


2827114 
9.878428 
9.879741 
9.881052 
9.882363 
9.88 3672 
9.884980 
9.886288 
9.887594 
9.888900 
9.890204 
9-891507 
9.892810 


10.122886 


10.121572 
10. 120259 
10. 118948 
10.117637 
10. 116328 
10. 115020 


10.113712 
10. 1124006 


10. IIIIOO 


10. 109796 
10. 108493 
10. 107 190 


Co-{me. l 


Sine. 


Co- tang. 


1 angent. | 


52. 
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A Table of Sines and Tangents. 


POS 


38. 


75 
{ 10 


Sine. 


9.789342 
9-790149 
9.7009 54 


Co-/mme. 


9890532 
9 896038 
9.895544 
9.895045 
9.894540 
9. 894026 


9.89 3544 


9.893041 
9.892530 
9.892030 
9.891523 
9.891013 
9.890503 


Sine. 


| Tangent. | 


9892810 
9.894111 
9.895412 
9.896712 
9.898010 
9.899308 
9.900005 
9. 90 1901 
9.903197 
9.904491 
9.905785 
9997077 
9.908309 


Co-tanvent | 


10.107190 


— | 
60 


10. 105889 
10. 104588 
10. 103288 
10. 101990 
10. 100692 


2.999222 


55 
50 


40 
35 
30 


10.098099 
10.096803 
10.095 509 
10.094215 
10.092923 
10 091631 


| Co-tang. | 


Tangent. 


51. 


39. 


Sine. 

9.798872 
9.799051 
9 800427 
9.801201 
9.891973 
9.802743 
9 803511 
9.804276 
9.805039 
9.805799 
9.800557 
9.807314 
9 808067 


b Co- ſine. 


9.890503 
9.889990 
9.889477 
9.888961 
9.8884 44 
9.887926 
9 887406 
9.880885 
9.880302 
9.885837 
9.885311 
9.884783 
9.884254 


Co-/me. | 


Tangent. 


9 908309 
9.909660 
9.91095 
9.912240 
9-913529 
9.914817 
9.916104 


— —— — 
— 


9917391 
9. 918877 
9.919962 
9.921247 
9.922530 
9.923814 


Co-tangent 


10.091031 


10.090340 
10.089049 
10.087700 
10.086471 
10.085183 
10.08 3895 
10.082609 
10 081323 
10.080038 
10.078753 


10.077470 
10.076186 


(60 | 


Sine. 


Co-tang. 


Tangent. 


50. 


20] 
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— — — ä 


i 
' 


40. 
AA.] Sine. | Co-/ne. Tangent. Co-tangent, q | 
1 "o9.80806719-88425419.923814 10 076186[60. 
| 519-8088 1900. 88372309. 9250960. 07090455 
1009. 8095699. 88319100. 926378ʃ10. 073622450 
1500 8$10316[9.882657[9.927659[10.072 341145 
'} 20[9.811061[9.88212119.928940110.07 1000040 
250.8118049. 88 158409. 930220 ae 35 
3000-812 544.88 10460. 03140010. 008 501.0 
35 9.81328 300. 88050 50.9 32778010. r 25 
_ | 4919-81401919.879963[9.934056[10.06 5244 20 
| 45 9: 76124785 9.874200. 935333ʃ10. 06466715 
509 81548 5.87887 50.930601 1010. 06338910 
550.8162150. 878 32809. 937887 10.062113 © 
6019-81694 3]9.877780[9.939163[10.060837| 5 


Ln Co-fine. | Sine. | Co-tang. | Tangent. . 
n” 4% | 


41. 
144.1 Sme. | Co-/ane. | Tangent. \Co-tangent. 
Lsg. 816943]9-87778019.-939163[10.060837]60 
| $[9-817668[9.8772.30[9.940439[10-059561155 
| 10/19.81839219.876678[9.941713|10.058287150 
1519.81911319.87612519.942998|10.057012145 | 
2019-8198 3219.87557119.944262[10.0557 38140 
2519-820550]9 87501419-945535110.054465[35 
3009. 8212656 8744560. 94680810. 05 3192030 
350.8219770. 87389609. 94808 10¹0 05 1919025 
40%. 8226889 87333500. 949353010. 050647 .20 
45.823307. 872772. 95002510 049375015 
5oſo. 82410400. 87220809. 95 189000. 048 104010 
55% 8248080. 8716410953167 fo. 046833 5 
| 60j9-82551119.87107319-954437|10-045503] © 
| | Co-ſine. Fixe. 12 Tangent. | M. 


£ 48. 


1 —— 
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| 42. 
1 — — 
Fine. . ine. | angent. \Co-tangent. (| | 
| o[9-82551 119 87107319.954437|10-045503|00 | 
50. 82621100. 870504. 955708010 04429255 
100.8260 1009. 8699 339.9569770. 043023050 
15.827606. 8693609. 95824710. 041753045 
2009. 828 30109. 86878 5 9.259555 10.040484[40 
259.8289930. 8682099. 96078410. 039210035 
3992.822583 9. 86763109. 962052 10.037948 30 
350.8303729. 80705 100.90 332010. 36680 25 
4019-8 31 3589.806470 9964588010. 03541220 
45.831742 9.865887 965855 10 034145¼15 
| 59 9.83242519-865302[9.967123[10.032877|10 | 
| 


5500. 8331059. 8647 1609.968389 10.031611 5 
6006.8 3378 309.8641270. 96965010. 030344 © 


I Co-ſine. Sine. Co- tang. Tangent. J. 
47+ | | 
43+ 


A. | Sine. Co. ſine.] Tangent. Co. tangent. 
2 ee Cn 
519 83440600. 8635 3819.970922[10.029078|55 
1019.83513419.80294619.972188|10 027812050 
15.835807. 86235 319-97 3454|10-020549/45 
| 20]9.830477/9.86175819.974720|£0.025280[40 
259.837 140%. 86 116109.97 5985 10.024015[35 
309.8378 12% 8605620. 97725010 022750130 
3519-838477]9 859962. 97851510. 02148525 
4009. 830 14009. 85936009. 97978010. 020220020 
45.839800. 8587 569.98 1044 10.0189 56015 
5oſ9. 8404 599.858 15 100.9823090. 01769110 
5519-84111619.85754319-98357 3110.016427| 5 
| 6019.84177219.85693419.984837|10.015163] © 
Cine. Sine. | Co-rang. | Tangent. MA. 


46. 
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44+ . 
A. Sine. Co fine. | Tangent. Co tangent, | 
o[9.84177119-8509 34 9.984637 1 0.015163|60 | 
| $519-34242419-856323| 9-986101110.013899ſ55 
| 1019.843076[9.855711] 9.987365|10 012635|50 
| 1519.843725[9-855096| 9.988029]10.011371145 | 
| | 2019.84437219 854480| 9.989893[10.010107[40 
| 
| 
| 


25. 84501809. 853862 9.991156[10.008844[35 
3009. 84566200 853242 9. 992420010. oo) 580030 
359. 84030400. 8 5 2620 9.99308 3010 006317125 
4009. 846944. 85 1997 9.994947 10. 00505 3120 
4509. 84758209. 85 1372 9.9962 10010. 003790015 
509.8482189. 850745 9.99747 3010. 00252710 
559.8488 5209.850115 9.9987 ;7|10.c01263] 5 | 
| 00.849485 9. 84948 50. o ο oo COOOcch © 
[ Cen. | Sine, |) Co-tang. Tenge . . 


—̃ —»— } 
| & 5» 
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Y The Uſe of the Table of' Northing, Southing, Ea 


g and M ęſting. 


THIS Table is of excellent Uſe in general, but more par- 


And this Table is more excellent in Surveying, not only be- 


cauſe by the Help thereof the Out-lines of vaſt large Spaces 
of Ground may be juſtly plotted and deſcribed, but becauſe 
= this Part of the Work may be performed without any, Inftru- 
ment, but only a Chain and Compaſs ; the Compaſs (as indeed 
all other Inſtruments) had need be accurately made and well 
touched, for if it does not play free and true, the Artiſt will be 
ſubject to contract an Error in the Plotting when the; Angles 
are taken falſe. Be 5 | 


* 


The Method of Surveying and Plotting Land by the Help of 


ing Example. 2 | 987 


| How to take the N orthing, Southing, Eaſting, or Weſting, 


” 


. 


1 


oy ta , e i 
The Column of Diſtance is Chains, and the Column titled 


N. S. gives the Northing or Southing (not in Chains and Links, 


but) in Chains and Tenths of a Chain, every one of which con- 
tains 10 Links; but the beſt Way, in any Number of Chains 
under 10, is to add a Cypher to the Number, and then find it 
in the Table, in its proper Column; and in the Column of 
the Degree, find the Northing or Southing, Eaſting or Weſting 
in its Column, only let the two Figures towards the Right- 
hand be Links, and the other Chains. | 
Example. In the following Example, the firſt Line D E is 
North 42 Degrees Eaſtly 5 Chains, Look in the Table for 


42 


g ticularly in large Surveys, or where you cannot ſee from 
” one Part of the Eſtate or Field to the oppoſite Part of it, nor 
near of it, and indeed is to be accounted as in Navigation, the 
© Mariner can keep account of his Way upon the vaſt Ocean, 
and when he cannot ſee, nor ſcarce comprehend the Diſtance 
that he has to ſail in his outward bound Trading, or home- 
Wward- bound Voyage; yet by theſe Sort of Tables (adapted par- 
© ticularly to Navigation) he can account for all the various Turn- 
© ings and Windings that his Ship has gone thro',and deſcribed. 
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42 Degrees, and, inſtead of 5 Chains, look in the lower Pau in 
of the Table for 50, and againſt it you have 37.2 Northing, re 
and 33.5 Eaſting; but cutting off, or ſeparating the two 1 4 
gures towards the Right- hand for Links, and leaving the othet © 
for Chains, it will be 3.72, viz. 3 Chains 72 Links Northing | 
and 3.35, or 3 Chains 35 Links Eaſting; as in the following 
Table. „„ 
„„ Loet the Field to be ſurveyed and plotted, ben 
Pig. 80. the Form of the W nv DEFGHIK . 1 an 
Begin the Work at any Angle of the Field, ſuppoſe at D, WT Sc 
and obſerve by your Inftrument what Angle the Line or Heds: We 
DE makes with the Meridian, which ſuppoſe 42 Degtees, u: ap 
the Line DE lies North 42 Degrees, Eaſt; then meaſure th MT E: 
Diſtance DE, which ſuppoſe to be 5 Chains. = th 
Then in the firſt Column of the Table ſet the Letters DEH Be 
to repreſent the Side of the Field, and in the ſecond Colum MET pu 
ſet the Angle that the Line DE makes with the Meridia, | ; 
whether North-eaſterly, North-weſterly, South-eaſterly, « WET De 
South-weſterly, and put down the Quantity of the Angle ; 2140 
here the Line D E lies North-eaſterly 42 Degrees, therefor Te 
ſet in the ſecond Column N. E. 42; and in the third Colum 
under [Diſtance] ſet down the Diſtance, or Length of the Lin 
DE F. co, viz. 5 Chains oo Links. & | 
Then have recourſe to the Table of Northing, Southing, 
&fc. and under 42 Degrees, and againſt 5 Chains, you find 
Northing B. which place in the Column of Northing, anl 
putting a in your Column of Southing, in your Table plac 42 
3.35 in the Column of Eaſting, which is the Number found in 
the Column of Eaſting and Weſting, and put a Dath in th 
Column of Weſting, and you have done with the Side D E. 
Remove to the Angle E and obſerve to F, and obſerve whit 
Angle the Line EF makes with the Meridian, which ſuppol 
to be go Degrees; then is the Line E F due Eaſt from E to , 
and meaſure the Diſtance 4 Chains oo Links; this is all Eaf- 
ing, and no Northing, Weſting, or Southing; put therefore! 
F in the firſt Column, and the Bearing (Eaſt) in the ſecond Co- 
jumn, and the Diſtance 4 Chains in the third (the Column d 
Diſtance); and there being no Northing, Southing, nor Weſ⸗ 
ing, daſh theſe three Columns, and place 4 Chains oo Link 
in the Column of Eaſting. 5 
Having put down your Obſervation of the Line E F in the 
Table, remove your Inftrument to F, and obſerve what Angle 
the Hedge FG makes with the Meridian, which ſuppoſe to de 
North 9 Degrees Eaſt, and Length FG 4 Chains, look in tht 
Table under 9 Degrees, and againſt 4 Chains you find Nortt- 
* Ing 


us 
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1 ing 3-95» and Eaſting 0.63, place them in the Table in their 
reipective Columns of North ing and Eaſting, as before directed. 


But Note, When the Hede or Side to be meaſured, conſiſts of 
FE: Chains and odd Links, pr” generally I the WH * 
ber of Links out of the Table at twice or three times, as ſhall 
3 be explained by the following Example. | Pe 
Proceed to G, and obſerve the Line G H, which let make 
an Angle with the Meridian of 69 Degrees from the South, viz. 
) WE South 69 Eaſt, and the Diſtance be 5 Chains 56 Links. 2 
Pirſt look in the Table, in the Column of 69 Degrees, and 
« {WS againſt 5 Chains you find in the firſt Column 4.7 which is 4.70 
Eaſting (as the Bottom-title of the Column denotes, that being 
EZ the Title to be regarded, becauſe 69 Degrees is found at the 
Bottom) and in the next Column 1.8, viz. 180 Southing g 
put theſe down, as in the Margin. | 
Then for 56 Links; look firſt for 50 in the Table over 69 
Degrees, and you have againſt that in the Table 8 P E 
40.7, and 17.9, which being but Links and * 2 
: WS 7enths, reject the Tenths and call it 0.18 80 
= Southing, and 0.47 Eaſting; and for the 6 Links 8 8 1 
nd 2 Southing and 5 Eaſting (not regarding the 77% 9.47 
BS Tenths of Links;) and theſe add together won fo * 
We make Southing 2.0, and Eaſting 5. 22, which b | 
ſet in their reſpective Columns in the Table. 1 
= Then ſuppoſe HI be South 36, Eaſt 7 Chains, and IK be S. 
42 Weſt, 4 Chains, a nd K L South 75 Weſt, 10 Chains, and 
LD North42 Eaſt, 7 Chains 42 Linsk, find all their Northing, 
Eaſting, and Weſting, and put in the Table as before taught, 
and it will appear as follows:: t 


— 


— 


0 


at ITT IE — —— e 3 3 
0 Sides of Bearing. |D:/tance.|Northing|Southing, Eaſting Vin 
5 ehe Field. Di. Cb. Lin. Ch. Lin. h. Lin. Cb. Lin. 2 Ll 
. * —_ | Tp Pagano 
er 001.3 72] — 13 
* XP oo — | 4 0 — 
d FG. 00] .3 95] — | o 63]|— 
f. GH 56] 2 oo £1 99 5 21 
IK 00 2 97] — | 2 68 
he K I. e 
1 0 IRE as Ser © 
be — ß 
. GOL ˙ A BF lr 
a "I 


_— rana nn 


SY 
* ** | 94:9 <6) 


25 0 prove whether the Work be night, p 


IE F ROY when you are returned to the Ane e from whetice 
you ſet out, 296 cannot have either Northing » Southing, Eaſt. 
ing, or Weſting made good; therefore caſt & up. 5 each Column in 

your Table, and ſet the Sums under their reſpectibe Columns; 

25 if the Faſting an d Weſting be alike, alſo if the Northing 
and Southing be alike, it is probable the Work is right; as in 
this Example, the Northing and Southing are equal, viz, 13 
Chains 22 Links: Alſo the Eaſting and 'cſting are alike 
namely 17 Chains, 31 Links. From hence we conclude the 
Work to be right. 08 © 
- The Table of Norihing, Southing, Oc. en three. Ve- 

may de ſufficiently exact in all common Caſes, but for 

the ſake of thoſe whoſe Curioſity, or whatſoever other Reaſon, 
induces them to be more exact, it is beſt done by trigonometri- 
cal Calculation, taught in the Fourth Chapter of the Firſt Patt 
of this Book, Page 74, and is done by the firſt Caſe of right- 
angled plain Triangles, where the r e end an dcil 
Angle is given to find the Legs. 

We will inſtance in * Side K L of this Field, fonas to lie 
from K to L South 75 Degrees, Weſt 10 Chains 00 Links. 

From L to the Mekidian FJ, let fall the Perpendicular LM, 
then is L M the Weſting, and K M the Southing of the Lie 
K L; chat is, the Point L is as much Southward from K u 
the Line K NI, and as much to the Weſtward of it as th 
Line LM. 
In the Triangle K Ml., there is the given Angle K 75 Deg, 
and L 15 Deg. and LK 10 Chains, or 1000 Links; to fund 
K M.the Southing, and ML the Weſting, by Caſel. aforſeſal 


aA ©, 


As Radius — — — 10 ooooo 
' To Side K L 1000 Links — 38000 
So Sine of the Angle K——75 Des Fog: 9. 9840ʃ 
To the Weſting L M — 966 inks, Which iy is 9 es 20 
Chains 66 Links — 
| As Rad. . — n 10 o00⁰0 
To Side LL 1000 11 wu: 3 ; 2 00000 
| To Sine of Ang LI Deg. — | 9.41299 


Chains 59 Links, both agreeing with thoſe 
found by the Tables. 


But in Caſe, as it often happens, that there be odd Lioks 
may take the Chains and Links all in one Sum, as if they were 


To the Southing K M, 259 Links, 5, which is 2 
! 2.4129 
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à whole Number, and work with them, and the Anſwer will 
come out in Links. 8 * 


Erample of the Side GH of the Field, which is South 69 De- 
; grees Eaſt, 5 Chains 56 Links. | 


= Inſtead of 5 Chains 56 Links, ſet down 556, viz. Links, 
draw or imagine the Perpendicular HN to be let fall from H to 
the Meridian ee, it will fall in the Point N, and then is con- 
ſtituted the 1 HNG; in which is given the Angle G 
69 Deg. and its Complement H, 21 Deg. and the Side G H 
556, to find GN the Southing, and NH the Eaſting. 


As Radius - *** - - - 10.00000 
To GH = 4 1 - 5 2.74507 
So Sine of G—69 Deg. — — - 228 
To the Eaſting HN 520 — — — 7 73 


Again, 
As * 5 „„ - = I0.00000 
T0 55 - - = 2.7480 
do Sine of H———21 Deg. — - 2270 ne 


To the Southing G N—200 3 — = 2.29939 


The Northing, Southing, &c. of all the reſt of the Sides, 
may be found by Calculation, by the ſame Method; but is 
needleſs to repeat them all, for all the Triangles are conſtructed 
by letting fall Perpendiculars from the ſeveral Angles to their 
reſpective Meridians; as PL or DQ is the Eaſting of the Line 
LD __ PD, or LQ is the Northing of the ſame; and ſo in 
the reſt. | . 


How to plot this Field by the Help of the foregoing Table. 


Suppoſe you would begin at D, the Weſtermoſt Angle in the 
Field, draw the Meridian à à towards the Left-hand Side of 
your Paper, and in that aſſume a Point, as D, to begin at, and 
proceed to E, &c. | | | 

Then look in the Table, you find DE in the firſt Column, 
againſt which you find [Bearing] NE 42, [ Diſtance] 5 Chains 
oo Links. But theſe firſt Columns are only of uſe to conſtruct 
the Table: The four laſt Columns, viz. thoſe of Northing, 
Southing, Eaſting, and Weſting, are what we are now to have 
recourſe to. 

Againſt DE you find Northing 3.71, viz. 3 Chains 71 Links 
therefore (having fixed your Scale to the Size of the Paper that 
you intend' to draw the Plot ou ſet 3 Chains 71 Links or 


371 
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371 Links upon the Meridian a a, from D to Z; and from 7 
erect the Perpendicular Z E. 5 
Then look in the Column of Eaſting, and againſt D E you 
find 3.35, viz. 3 Chains 1 Set 3 Chains 85 Links, 
or 335 Links off upon the Line or Perpendicular Z E from 2 
to 2 and draw the Line D E. 
Ten through E draw the Meridian 5 6, parallel to aa; ani 
from E raiſe the Perpendicular EF, and then looking in the 
Table againſt EF, you find Eaf? 4 Chains; and there being 
therefore no Northing, Southing, nor Weſting, ſet 4 Chain 
oo Links, or 400 Links from E to F. | | 

Then through F draw the Meridian 44, parallel to 553; and, 

looking in the Table againſt FG, you find Northing 3.95, tha 
is 3 Chains 95 Links, or 395 Links, and Eafling 0.53, vi 
O Ghains 63 Links; ſet the Northing 395 upon the Meridian 44 
from F to m, and at m raiſe the Perpendicular m G; upon whit 
fet off the Egling 63 Links from m to G, and draw the Lin 
FG to repreſent the Side of the Field FG. 
Now, having plotted from D to G, the next Line is GH; 
look therefore in the Table againſt G H, you find againf i 
Southing 1.99, viz. 1 Chain 99 Links, or 199 Links, an 
Eofting 5.21, or 521 Links; therefore through G draw th 
Meridian ee parallel to dd, and from G ſet off the Southiy 
199 ; which, becauſe it is Southing, ſet it downwards from ( 
to N, and at N ere the Perpendicular N H, upon which, fe 
off the Eaſting 521, from N to , and draw G H for the ner 
Side of the Field. | | 

Through H draw the Meridian F, and look in the Tall 
againſt HI (the Side next to be laid down) againſt it ju 
find Southing 566, and Eafting 412; ſet the Southing 566, upit 
the Meridian downwards from H to n, and from-1n erect tht 
Perpendicular I, upon which ſet off the Ea/ting 412, fran 
z to I, and draw HI for the Side or Hedge next to be drawn. 

The next being IK, look in the Table for IK, and againſti 
you find Southing 297, and Weſting 268; therefore (having fi 
drawn the Meridian 5%, through the Point I, parallel to ff) 
ſet the Southing 297, from I to ; and from ꝗ ere the perpen- 
dicular K; upon which ſet off the Weſting 268, from ꝗ to l, 
and draw I K for the fixth Side. 

Through K draw the Meridian gg, parallel to 55; and look: 
ing in the Table againſt K L (the Side next to be laid dow!) 
you find Southing 259; and Weſting 966; ſet the Southing 251 
upon the Merid:an gg downwards, from K to M, and at l. 
raiſe the Perpendicular ML, upon which ſet the Maſting 960, 
from M to I., and draw K L, for the ſeventh Side. hy 1 

. alt!, 
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laſtly, Look in the Table for L. D, and againft it you find 

Mrrtbing 555, and We/ling 497; ſet the Narthing 550, upwards 

W /bccauſe'it is Northing) from L to Q, upon the Meridian cc, 

iſt drawn through L (parallel to bb) and from Q erect the Per- 

bendiular QD, upon which ſet the Veting 497 from Q to D, 

and if (as I obſerved before) your Northing was equal to your 

WE $outhing, and your Eaſting and Wefting alſo equal: And if you 
bave plotted exactly according to the Table, the Perpendicular 
b ſhall bring you exactly to the Place departed from ; and 
the Line LD being drawn, the Scheme DEFGHIEL ſhall 
Wexactly repreſent the Field to be plotted, and may afterwards 

We reduced or-divided into Triangles, in order to be meaſured 

r divided according to the Directions in the foregoing Part of 
Whis BOGE. 


. 


5 

be 

55 
* 


| S 2c x; . 
Of the Uſe of the Table of Logarithms. 


| 


\HIS Table needs not much Explanation, becauſe the 
WI Title of the Columns explains what they are for: In ach 
ge are eight Columns, the firſt, third, fifth and ſeventh being 
ie Number, and the ſecond, fourth, ſixth and eighth the Loga- 
Whms of their reſpective Numbers ftanding againſt them. 


Example. Suppoſe I would find the Logarithm of 348, I look 
the firſt, third, fifth or ſeventh Column under the Title N. 
d I find in the firſt Column the {aid Number 348, and find 
ainft that 2.541579, the Logarithm of 348 required. 
It is to be obſerved, as a general Rule in Logarithms, that 
Index or firſt Figure of the Logarithm, towards the Lef:- 
d, is always one leſs than the Number of Figures in the 
umber propoſed; thus in the foregoing Number 348, becauſe 
conſiſts of three Figures, or Places, the Index or firſt Figure 
2, viz. 1 leis than the Number 3, Ce. 
Hence, by having the Index of any Logarithm in the fourth 
erm of a Queſtion, you may determine how many Figures 
in the Number that it repreſents; for if the Index be 2, 
ere are 3 Figures in the Number required, viz, if the Loga- 
hm be 2.564666, it is certain there are three Figures in the 
umber, which, by looking jo, the Table, you will find is 367. 
2 But 
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But ſuppofe in the Anſwer to a Queſtion, the Logarithm te. N 
quired is 3.523746, and ] deſire to know the Number belonging ge 
to it, I look in the Table, but finding no ſuch Index as mm #7 
look for 2.523746, and agzinſt that I find Number 334; bu . 
conſidering that my Index being 3, I muſt have four Figures in. 
the Number required, I add a Cypher to 334 on the Right. qu 
hand, and then it is 3340, which is the Number belonging 90 ³ 
the Logarithm 2.523746. 3⁵ 


vx SEE AE DET IO Fi = Wt 3 0 Os — — $ an 
Sac b | 
The Uſe of the Table of Sines und Tangents. 


HE Table is diſpoſed in half Pages, ſo that in the fif : uf 
Page you have 00 Degree and 1 ree. In the ſeconi ” 


7 


2 Degrees and 3 1 the third 4 Degrees and 5 D. Hoe 0 
grees, &c. and theſe go on to 45 Degrees; and then ret I 0 
backward along the Bottom, from 45 to go Degrees; ſo th | 


in the half Page, where there is 5 Degrees at the Top, ther | N 
84 at the Bottom; and in all other Caſes, whatſoever Dep 8, 
is at the Top, the Degree at the Bottom added to it makes i "® ; 


Degrees, which, with the Minutes on each Side added togethe; 
making one Degree, makes always in all go Degrees; and ben 5 
the dine of any Degree is the Sine Complement of that Degr: 
ſubtracted from go ; and therefore the Uſe of the Table is, 


If it is required to find the Sine or Tangent of any Degr 5 
or Minute under 45 Degrees, find the Degtee at the Top d oy 


the half Page, and the Minute on the Left-hand, and again Þ 
that in the common Angle under the reſpective Title, het 8 ? 
Sine or Tangent, you have the figures required, | mY 

Example. I deſire to find the Sine of 7 Deg, 40 Min. Loo fr 
7 Deg. at the Top of the half Page ( beczdlb fr is leſs than 4% 
and under the Title [Sin] and againft 40 Min. you find 
9.1 1 is the artificial or logarithmal Sine of 7 De. 
40 Min required, . 8 


. 
* 
. 


For the Tangent of 7 Deg. 40 Min. look at the Top of tbe 
half Page for 7, as aforeſaid, and on the Left-hand for 4 
Min. and under the Title [Tangent] you find 9.129087, Ot 
Tangent of 7 Deg. 40 Min. required. 

But if it is required to find the Sine or Tangent of any De. 
gree and Minute above 45 Degrees, look at the Bottom * 

| 7 
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balf Pages for the Degrees, and upon the Right-hand for the 
Minutes, and in the common Angle you have the Sine or Lan- 
gent required, obſerving always to take the Title [Sine or Tan- 
ent at the Bottom of the half Page, and over it, againſt the 
Minute propoſed (found in the Right- hand Column of the 
Table, as above directed) you have the Sine or Tangent re- 
quired. 


= > wut 4 + 


Zo Min. Look for 51 Deg. at the Bottom of the half Pages, and 
WW over it, and againſt 30 Min. on the Right-hand, find 9.893544» 
and over the Title Tangent, 10.099395, the Sine and Lan- 
gent required. 2 
But ſometimes the Sine Complement, or Tangent Comple- 
ment of an Angle is required, in which this general Rule 
may be obſerved; that the Sine Complement of any Angle is the 
ine of the Complement of that Angle to 90; thus the Sine 
Complement of 3o is the Sine of 60 ; and the Sine Complement 
WE of 55 is the Sine of 35, &c. Obſerve the ſame in the Tangents 
Wand Tangent Complements. 2 | 

This I think a ſufficient Direction for the Uſe of the Table 
Nef Sines and Tangents; but leſt any Thing ſhould be wanting, 
WI ſhall only. add a Method, how any Figure, or Row of Fi- 
Wgures, in any Sine or Tangent, if defaced or obliterated,” may 
be recovered ; which is thus : | 

Suppoſe a Tangent is miſprinted or obliterated, and you can 
ſee in the Table the Sine and Sine Complement, the Rule is, 


| Subtraft the Sine Complement from the Sine added ts Radius, the 
Remainder is the Tangent of the ſame Degree and Minute. 


Example. Suppoſe the Tangent of 54.20 were by ſome Ac- 


ident obliterated, but the Sine and Sine Complement are 
viſible, = 


Subtract the Sine Comp. of 54.20 - 9.765720 


The Remainder is — — = 10.144062 


This 10. 144062 is the Tangent of 54.20 required. 


2. Suppoſe a Sine is miſprinted or defaced, and the Sine Com- 
plement and Tangent appear legible, the Rule is 
Add the Tangent and Sine Complement together, and from their 
Sum cut off 1 or Unit, towards the Left hand, and the remain- 
ing Figures ſhall be th; Sine required, © b ho 
. „ | | Example. 


Example. I defire to know the Sine and Tangent of 51 Deg. 


From the Sine of 54.20 added to Radius 19.909782 


6 a 
rot. 
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Example. I deſire to know the Sine of 37. 50, having the Sine 
Complement and Tangent given. , 
To the Tangent 37.50 - — 989020 
Add Sine Complement 37.50 «. = by Fo 15 


Sum is the Sine of 37.50 - 19.787720 


The Sum is 19.787720; from which cut off the 1 toward; 
the Left-hand, the Remainder is 9.787720, the Sum of 3). 50 
required. | 

Note, What is faid of the Sine aud Tangent, or of finding 

them, may be ſaid of the Sine and Tangent Complement, 
the Method being the ſame, the Sine Complement of any 
Degree being only the Sine of its Complement to 90, x 
above obſerved. | 2 


3. Suppoſe the Tangent, as alſo both the Columns of dine 
(vi. Sine and Sine Complement, ) were defaced or not legible 
yet you may, by the Help of the Tangent only, recover the 
Tangent Complement, and vice verſa; and the Rule is, 


Subtraf? the Tangent of any Degree and Minute from twit 
Radius, the Remainder is the Tangent Complement of the ſan 
Degree and Minute; and conſequently ſubtrat? the Tamm 
Complement of any Degree and Minute from twice Radius, th 
Remainder is the Tangent of the ſame. : 


Example. I deſire to know the Tangent of 39.45. 
From twice Radius 20. ooo 
Subtract the Tangent Com. - 39.45 10.080038 


The Remainderis - - — 9.919962 


Which 9.919962/is the Tangent of 39.45 required. 
But, 4. The Secants may alſo be deduced from the Sines and 
Tangents; and this may be of great Uſe, when a Table 
Sines and Tangents only can be had: But a Secant is upon 
ſome particular Occaſion required, and that may be done fron 
either of theſe two Proportions. | | | 
1. As Sine Comp. to Radius, ſo Radius to Secant, 
2. As Sine to Radius, ſo Tangent to Secant. 
Hence in the firſt, the Rule is, | 


Subtract the Sine Complement of any Degree from twice Radius, 
the Remainder is the Secant of that Degree. _ N 
| x # xampit 
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Example. I deſire to know the Secant of 35. „ 


From twice Radius - = _20.000000 
Subtract Sine Comp. 35.40 = 9.909782 


— — — 


Remains 3 — 10.090218 


Which 10.0902 18 is the Secant of 35:40 required. 
The ſecond Proportion is, 
As Sine to Radius, fo Tangent to Secant: 


Hence the Rule is, 


Subtraf the Sine of any Degree from the Tan ent of the ſame, 
with Radius added 10 ity the Remainder. is the * 0 the 


fame. 


Example. In the laſt Inſtance for the Secant of 35: 40, 
From the Tangent of 35 40 with 9 If 
Radius added to i Vi K 19. 8 


Subtract the Sine of 35.40 9.765720 


There remains 10.0949 


Which 10. 090217 is the Secant of 35. 40, differing only an 
Unit in the laſt Place from the former, which is inconſiderable, 
and may be ſufficiently accounted for. . 

For a further Demonſtration of theſe Proportions, ſee my Sup- 
plement to the laſt Impreſſion of Barrows. Euclid, . to be bad at 
Mr. Was $ in St, Paul's Courch-Yarg.. 
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To relics any given Plot of any Survey f a 3 
Estate, or " Form, from any Scale to a Leſſer. 


UPPOSEI would: Nedute the Inclofate, ABCDEX, 
to a Scale of half the Size, and that the Plan FT 
ſhould poſſeſs juſt half the Space it now poſſeſſes in a 
Length, and alſo half in Breadth, which would reduce it to one 
Fourth of the Superficies, | hh 
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the leſſer of the great Squares, as in the bigger. 
the Original or larger Draught, the Angle A falls, which jo 
marked at the Top 47; therefore in the ſame Squate [&1] intl 


| 
| 
| 
| 
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+ Firſt, Incloſe it with the Square FG HI, and divide GH An 
into any number of equal Parts, as in the Points a ö c, &, 
and do the ſame by the Side F1, and draw the Lines a, 30, 

Then ſet the ſame Diſtance F a, ab, &c. which are equi, 
from F to g, B, i, &c. and alſo from I upon the Line IH, fot 
the Points g, b, i, and draw the Lines g g, hh, i i, &c. to croj 
the Lines aa, bb, &c. at right Angles; then ſhall the whol: 
Square FG HI be all divided into little Squares. 

This done, draw another Square K L M N, whoſe Side 
KL and MN let be juſt half as long as the Sides FG and H 
Fis. 82, Of Fig. 81, and the Sides KN and LM, juſt hi 

8: 0** . as long as the Sides FI and GH of the ſaid Figur; 
Then divide K N and alſo LM into juſt the ſame Number d 
equal Parts as FI and GH, (viz. 7 in this Example) the 
will the Diviſions be juſt half the Length of the Diviſions i 
Fig. 81. Mark theſe alſo with a ö c, &c. Set alſo the ſame: 
„ lergrvke K towards L, upon the Line K L, and from 
towards M, upon the Line N M, and mark them g 5 i, & 
And by the Help of theſe Diviſions, make the leſfer Square 
KLMN, Fig. 82: into juſt as many ſmall Squares, by dns. 
ing the Lines aa, bb, ce, &c. to croſs the Lines g g, hh, &. 
at right Angles: then have you juſt as many ſmall Square i 


Then (ſuppoſe you begin at the Angle A) obſerve where, i 
find towards the Left- hand Side of the Bottom of the Square 


leſſer Draught, and in the ſame Proportion towards the Lt 
hand Side of it, and towards the Bottom, aſſume the Point fi 
A; and from thence obſerving, that the Line AF croſſes ti 
Bottom Line of that Square, two-fifths from the Left - ha 
Bottom Corner, towards the Right-hand, croſs it ſo in ot Nu 
new Draught Again, it croſſes the Right- hand Bottom Co ing 
ner of the ſecond Square below #1, therefore deſcribe it ſo in i I of « 
new Draught; and ſo carry it on to croſs the Lines m n , mit 
x n, in the ſame Proportion above the Line cc, as in the Of- Par 
ginal, and then determine the Point Bin the third Square, l. reſſ 
Jow 20, and in the ſame Proportion towards the Right- ha Ric 
2 7 the 8 of it, in the ſame Draught, as you ſee in vl Wir 
rigina . 1455 AG 1 10 1 TS *. UST“ 2108 16 K 
Proceed in the ſmall Form with the Sides BC, CD, DBI 
E X., and X A; and alſo with the. Partitions. HI, FEG, Gl int 
and LM; then have you the Plot laid down td a ſmall Scale, 34% nal 
bearing all the Proportions in itſelf exactly as the great — Ay” 
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And as the Diviſions in the latter were but juſt as long as 
the Diviſions in the former, the Scale of one Chain, ten Chains, 
- one Mile, &c, is juſt half as long alſo in the latter as in the for- 
mer. | 3 5 | We 
Note, The Diviſions in the Sides of one Square, being made ju 
| half as lung as the Diviſions in the other, 1s, becauſe in 25 
Example the Plot was propoſed to be reduced to half the Scale; 
but by the ſame Rule any Plot may be reduced to any Proportion : 
TT 


Example. Let it be required to reduce any large Map of, ſup- 
poſe four Sheets of an uncommon Size and unknown Dimen- 
fions, to one Sheet of Paper much leſs, or handſomely to an- 
ſwer the Size of any Book propoſed that is to be printed in, 
or Place that it is intended to be fixed exactly too 

Firſt, draw the Out- lines of the Paper you are to reduce your 
Map to, or to draw the new one upon, in a handſome Form, 
and in an exact Square or 9 — your Paper will 
admit, and the Shape of the Draught require. 
| Secondly, Incloſe all the Mäp that is to be reduced in a 
Square (if the Place you are to reduce it to be à Square) or a 
Parallelogram; but if it be a Parallelogram, in which you en- 
cloſe the large original Draught, bear the ſame Proportion to 
the Sides of it, as the Ends of the leſſer bear to its Sides, al- 
ways taking Care to include the longeſt Dimenſions of the Map 

to be reduced, and, if its Form is not proportionable to the 
Paper you are to reduce it to, leave the reſt of that Part of the 
| ſmall draught for the Title or other Imbelliſhments, or to ex- 

or what contiguous County, Foreſt, or Eſtate, that blank 
| | pace 18 Part of! foo SAY @DTRW GY dan Nene 141.278 
Haring thus drawn the Out-Ilines of both, divide the Top 
and Bottom Out- lines of the large Map, into any competent 
Number of equal Parts (the more, the more exact:) and keep- 
ing your Compaſſes carefully at that Extent, begin at the Top 
of each Side, and ſet as many equał Parts as each Side will ad- 
mit (it is no matter whether it ends at the Bottom in an equal 
Part ;) then draw Lines from each Diviſion at the Top to its 
reſpectiye Diviſion at the Bottom, and eroſs theſe: Lines at 
Right-angles, by Lines dran eraſs the Map, from each Divi- 
ſion on one Side, to its teſpective Diviſion on the other Side; 
then will your Map be all full of little Square. 

Then divide the Top and Bottom Lines of the ſmall Draught 
into exactly as many equal Parts as the ſaid Lines in the Origi- 


— 


Nn N accord- 


nal” (and then the Diviſions will be leſs than the Original, 
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218 Practical Surveying. | 
according to the intended Difference in the Bigneſs of the 
Maps z) and keeping the Compaſſes exactly at that Extent, ſet 
the ſame Diviſions down each Side, and by the Help of them 
rule it alſo into Squares; and then transferring every Thin 
remarkable, whether Roads, Rivers, Hedges, Churches, or 
whatever elſe is worth Notice, from the Original to the ima] 
Draught, placing every thing in, or tracing it through the re. 
ective Squares, from one to the other, and in a due Proper. 
tion, and you will have exactly the greater Map in the leſſet, 
but to a ſmaller Scale, in Proportion to the Different Lengths 
and Breadths of the two Draughts z and the Method of tracing 


Roads, Rivers, &c. is the ſame as above ex preſſed, in the Uk ; 


of Fig. 81 and 82. 


Note, A Map or Draught may be inlarged by the fame Methi 

invertad, viz. ruling the white Paper with Diviſions and Squary 

|... bigger than the Original, in Proportion to the Difference of th 

Scales; but it is not always - adviſeable, becauſe there is tft 

Room in a great Map to expreſs ſome remarkable Things thi 
cannot be contained in a ſmall one. 40 655 


ct i. 


S x: c T. II. 


How to reduce a Survey of an Eftate, Farm, &c. 
from any Scale to a leſſer, according to any gives 
Proportion, only by the Help of a Sector, ani 
Fair of Compaſſes. em. 

. Shall inſtance in the foregoing Field, ABC DEA. 

to be reduced to a Scale of half the Quantity, ut 
{IF AS it is ſaid, Se 811 * „ 


As 2 to 1, or as 10 to 5, G. 


Having firſt determined which is North, South, Eaſt, and 
Weſt, of your original Draught, and (as Conveniency wil 
permit). put the Narth Part towards the Top of the Book; 
draw a Line at pleaſure, either through the Plot, or at ſome 
ſmall Diſtance from one Side of it ; we _ here __ ” 

atten, 
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latter, and draw the Line FI at ſome Diſtance from the Side 
Jofit, and let it be a North and South Line, becauſe then it 
vin ſerve for one of the Boundary Lines, it being on the 
Weſt Side of the Draught, and in it aſſume two Points: at 
pleaſure, at a competent Diſtance aſunder, as the Points F 
and I. 5 : | ; > - : | „ 5 
On the Weſt, or Left- hand Side of your ſmall Draught, draw 
W -tfo the Line F I; and then taking the Extent FI in tte Origi- 
W nal, in your Compaſſes, open the Sector, till the F; ” 
W Compaſſes (kept at the ſame Extent) will reach „ 
from 10 on one Leg, to 10 on the other, on the Line of Lines, 
or equal Parts on the Sector; then, keeping the Sector at the 
ſame Opening, ſet one Foot of the Compaſſes in 5 of the ſaid 
Line upon one Leg of the Sector, and bring the other Point 
into 5, on the other Leg of the Sector, and with that Extent, 
and one Foot near the End of the Line FI of the leſſer Map, 
W extend the other Foot towards the other End of the Line, and 
WE with the two Points of the Compaſſes make two Marks, of 
We which let the uppermoſt be F, and the loweſt I, as in the 
Draught. | MM 


Note, The Rea ſon 1 placing the Compaſſes upon 10, and then 


= = * 


544. 1 
V2.4 44-3: "© 6 P 4 


upon 5, is becauſe the Map is to be reduggd in Proportion, as 
10 te 5 and although as 2 to 1 is the ſame Proportion, yet the 
ſmall Diviſions are not jo readily and exattly found in Numbers 
near the Center of the Sector, as in theſe more remote; nar will 
the Sector take 2 a large Extent (if required) in the former, 


Then: extend the Compaſſes from the Point I in the Original, 
to the Point E; and keeping the Compaſſes at that Extent; 
open the Sector, till the two Points fall in 10: 10, of the Line 
of Lines; and, keeping the Sector ſo, ſet one Foot of the Com- 
paſſes in 5 on one Leg, and bring the other Point into 5 on the 
other Leg; and, with that Extent, and one Foot in I of the 
leſſer Draught, ſweeping the Arch KKK. 

Set one Foot of the Compaſſes in F, in the Original, and ex- 
tend the other to E, and, with that Extent, open the Sector, 
till the Compaſſes will ſtand in 10: 10, of the Line of Lines, 
with the Sector at that Opening, and ſet one Foot of the Com- 
nd paſſes in 5, and contract the Compaſſes till the other Foot will 
„i fall in 5 on the other Leg of the Sector; and, with that Extent; 
k; 8 one Foot in F of the new Draught, croſs the Arch E, 
me N E. 
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Next, extend from I to the Angle D in the Original, and 
as before, ſetting that Extent from 10 to 10, keep the Seq; 
ſo, and contract the Compaſſes, til] they only extend from 5 
to 5 on the Sector; and, with that Extent, and one Foot in 
I of the ſmall Draught, ſweep the Arch D: Likewiſe extend 
from F to D, and, with that Extent open the Sector, till the 
Points fall in 10: 10, of the Sector, and, keeping it ſo, extend 
from 5 to 5 on the Sector, and with that Extent, and one Foot 
in F, croſs the Arch D in D. | 5 


Note, That if the Extent I D, or any other, be fo bort, tha 
© though the Sector be quite hut, yet the two 10's at the Ends 
it cannot be brought near enough together, you may inſlead if 
16. ee or 2: 2, and 1: 1, 

any other two Numbers that bear the ſame Proportion a 
10 to 5. 


 * #7 


Proceed in the ſame Manner to find all the reſt of the Angle 
or Points required, as I, C, K, B, F, A, X, L, as alſo HG 
and M. And when there are only Right- lines, draw them be. 
tween their reſpective Points, as AX, XE, ED, DC, and 
CB _ LH, GH, FG, and GK, they are the Lines f. 
uired, I” 

A But where there is a Curve, as A F B, either find the ſeveri 
Points in it, , s, t, by the foregoing Directions, and carry the 
Curve through them from A to B, or elſe draw the Right line 
AB, and from Z (the Point in the Right-line, where the Cure 
is fartheſt from A to (the Point in the Curve fartheſt from 
the Line AB) and make the Off. ſet Z F in the new Draught, 
half the Length of FZ in the Original, and F is the Point 
through which to carry the Curve, and is ſufficiently exact in 
moſt Caſes ; but the more Points are found where a Curve i 
irregular, the more exact the Work is likely to be: And, in- 
deed; this Method of reducing is ſo expeditious, that the whole 
Work may be performed in leſs Time than theſe Directions 
can be written, or the two Maps ruled into Squares; but in 
Land-maps, or other Plans that are very full of Work, it i 
better to uſe Squares; though this Method is much more ex- 
ue for Surveys, or any Plan that conſiſts moſtly of Right- 
But there is another Way to reduce a Plot when only the 
Qut-lines are required, as it often happens in a Field, Wood, 
or more particularly in a Chaſe, Common, or Foreſt, whe 

| on) 


—_ I > 


be reduced to a Scale in Proportion to itſelf, as 3 
| to 5. or to three Fifths of the Scale it is now in. 


| proved, that as AF to AB, ſo A f AG tc 
AC, ſo AH to AD. Alſo, as AH to AD, ſo A to AE, 
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only the Out-lines, to repreſent the Shape of the Whole, are 
required; and the Method is, 


Draw Lines from any Angle to all the reft, and divide one 


| of the Sides next to the ſaid Angle, into two Parts, in the ſame 


Proportion as the Scale is to be reduced, and from that Point 
draw Lines parallel to each Side, till they touch the next Line 
drawn from the firſt Angle, c. Theſe Lines ſhall incloſe the 
Shape of the Field, Foreſt, &c. in its juſt Form, and reduced 


| to the propoſed Scale; but this Way of reducing requires all 


the Sides or Boundaries to be Right-lines. 


Exanple. Let the Field or Plot ABCDE beto . g, 


From any Angle, as A, draw Lines to all the reſt, as AC 


and AD (for AB and AE are Out-lines, and drawn before) 


then, becauſe the reduced Draught is to be a Scale three Fifths 


| as large as the Original, divide either of the Sides adjacent to 
| the Angle A (from whence the Lines were drawn) into five 


equal Parts, and ſet three of the ſaid Parts from'A to F. . 


Draw F G parallel to BC, and continue it till it cut AC 
in G. Then from G draw GH parallel to CD, to cut AD 
in H: And laſtly, from H draw HI, patallel to DE to cut 
AE in I; then is AFGHI the true Shape of tbe Field 
AB CD E, and reduced to a Scale in. 


Proportion to the ſaid 
Field AB CD E, as 3 to 5. A a 


— * 1 N 4 7 8 1 x 
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— 
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The Proof of Fhig j8 reduery £m. Theer, 15. for it is there 


7 


becauſe F G is parallel to BC, GH. to CD, and AI to PE; 
and therefore each Side FG, G. H, HI, and LA, are in 


* . 


Proportion to their reſpective Sides of; the original Plot, to 
which they are ſeyerally parallel, as 3.20 5.3 a8 was propoled.. 
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CHAP. XII. 


How to reduce a Plan of an Eſtate, Garden, &c. 
fo a Profpett, as it will appear from any Point 
convenient ſituated ſo ſuffictently near the Eftate, 
and of ſuch a competent Altitude above the Hori. 
zon, that from thence all the Plan or Eſtate may 
be ſeen, whether it be from the Top of a Houſt 
or Steeple, or from any imaginary Point affigned 


T is very evident, that the farther diſtant any Object is, the 

leſſer Angle it makes at the Eye; and hence in any Plan 
with parallel Sides, whether Square, Parallelogram, Cc. il. 
though the End fartheſt remote is of the ſame Dimenſion with 
that End next the Eye, yet it ſhews leſs, and the containing 
Sides ſeem to incline, as they recede from the Eye, and that in 
a kind of reverſe Proportion to that of a projected natural Tan- 
gent Line, whoſe Radius is the Perpendicular Height of the 
Eye above the horizontal Line of the Plane. 

For, whereas the Tangents are projedted by transferring the 
equal Diviſions of the Quadrant, or Quarter of a Circle, to the 
Tangent Line, where they become unequal, and increaſe 3 
they proceed upward: This is done transferring the equal 
Diviſions of the Tangent Line (by Lines drawn to the Ceate:) 
to the Circle, where they become unequal. 


Example. Draw the Quadrant BC upon the Center A, and 
ſet, ſuppoſe, 80 Degrees of the Chords from B to d, and draw 
the Tangent Line B D, perpendicular to A B, and 
Fig. 84. : 
through 4 draw Ad to cut BD in D; then is BD 
the Tangent of 80 Degreee to Radius A B. 
Then (inſtead of dividing the Arch B d into four equal Parts, 
which would project the unequal Diviſions on the Tangent Line 
BD to every 20 Deg.) divide the Line BD into any Num- 
ber of equal Parts, as ſuppoſe 4, in the Points g, f, /, and 
draw the Lines Ag, Ai and Al, and they divide the Quad- 
rant unequally in the Points , 9, and 3, and conſequent]y, 
make unequal Angles at the Center A, decreaſing according to 
their Remoteneſs from the Point B; ſo that though the Space 
Dl be equal to the Space B g, yet by reaſon of the Remotenels 
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of the Space D / from the Center A, compared with the Diſ- 
tance of the Space Bg from the ſame, the latter poſleſſeth the 
Arch Bf of the Quadrant, or appeareth to make at the Cen- 
ter A the Angle B A /, about 35 Degrees, whereas the Space 
D m poſſeſſeth but the Space e n the ſame Quadrant, or makes 
at A only the Angle D Am, viz. not 2 Degrees. 

From hence it is eaſy to conceive, in what Proportion Ob- 
jects of equal Magnitude are increaſed or diminiſhed, accordin 
to their Diſtance from the Eye, and their Poſition with ref] & 
to it, And this I think ſufficient to introduce ſo much of Per- 
W ſpeRive, as is neceſſary for turning a Plan into a Proſpect, by 
che Help of a general Notion of Trigonometry. 


Example. Let the Parallelogram AB CD E F, conſiſting of 
Gardens, Orchards, and other Diviſions, as are expreſſed, be 
to be reduced to a Proſpect from the Tower or Fin. 8 
WStceple at A, ſuppoſing the Height of the Tower 2. As. 
Wto be 96 Feet, the Length of the whole Parallelogram AD 
equal to BC, or EF) to be 576 Feet, and the Bieadth BF, 


| Wequal to CE, 180 F cet. 
| Here is given, . 
Firſt, the Baſe A D, the Length of the Parallelogram, 576 
Feet. | 
— The Perpendicular, the Height of the Tower 96 
cet. | 
To find the Hypothenuſe or Diſtance from the Eye at the 
1 WF op of the Tower to the Point D, the remote End of the 
) iddle Line of the Paraiiclogram. 
As the Line AD - - 576 - - 2.76042 
4 To Radius - — — - Io. ooooo 
. 7 the Height of the Tower - , 96 -. - 1.98227 
0 0 r, of wil make : 
which the Tower will make 2 - 2218 
D at the Eye at D : N 
= | Then, 
As the Sine of the Angle D - „ | 
- gle 2 2160 
ad To the Height of the Tower ; 96 - = 1252 5 
FB So Radius - - - . - I0.00000 
Ys T . ' | - oY 
0 o the Diſtance from the Eye | 
ce to the Point D 255” [ 584 —— 2.76618 
eſs | 
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As the Diſt | _— 
s the Diſtance of the e | = 
from the Point D od : 584 2.76618 
To Radius — - - — — IO. ooooo 
So half the Breadth of the I 1 
rallelogram DE = 9 e 2493486 


— 


that the Line DE makes at 
the Eye at the Top of the 
Tower - * - 


T the Tangent of the Angle 
8.46 9.18806 


And, 
As the Height of the Tower - 96 +» 1.98227 
To Radius - - < = - = 10.0000 
So AF equal to D - - of - I.95424 
To the Tangent of the Angle 


that A F makes at the 43-9 = «971 
at the Top of the the Eye | RN 


hs Laſtly, 
As Tangent of - - — 439 -=- 9.97195 
To Tangent of - <- < 8.46 9.18812 


So half the Breadth of the Pa- | 
rallclogram AF = [ 90 - 1.95424 

To the A DE in? = 
Perfpettive 1 85 T A "I 14.8 11704; 


This 14.8, viz. 14 56 is the Line D E, as it appears in Pe. 
ſpective from the Eye at the Top of the Houſe or Tower at4; 
as appears thus, | 

The Line AF is ſeen but at the Diſtance 96, the Height 
the Tower; but the Side DE is ſeen at the Diſtance of ti 
Point D, from the Top of the 'Tower 584—T herefore, 


Draw the Line AD 584, and upon that ſet-off OA 9 
from O to A. Through A draw BF; and through D dia 
He. 8 CE, perpendicular to O AD, and ſet off 9 

* (half the Breadth of the 1 from 4 
both Ways, to B and F; and from D, both Ways to C and 
E ; it is evident that although the Space D E be juſt equal to 


AF, yet to the Eye, placed at O, it poſſeſſes no more * 
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nor appears any bigger than the Space A G, and is to be repre- 
ſented ſo contracted in its perſpectiye Appearance, in Proportion 
to its Diſtance from the Eye. | 

The equal Diviſions upon the Line AD upon the. Plan 
(Hg. 85.) are alſo to be diminiſhed, as their Diſtance from the 

Eye increaſes, as I have proved before (from Fig. 84.) that equal 
E Diviſions upon a Tangent-line make unequal Angles at the 
Eye, in Proportion to their unequal Diſtances from it; and if 
W the equal Diviſions of the Line AD (Fig. 85.) be reduced to un- 
Wequal ones, according to the different Angles that they make 
Wat the Eye, (as in Fig. 84.) the equal Parts of the Line AD will 
Wdiminiſh as they appear farther from the Eye, as the Arches 
3B, , 9, and od (Fig. 84.) decreaſe as they proceed from B 
towards theſe unequal Arches, being ſubtended by the equal 
PDiviſions of the Tangent-line B D, as divided in g, i, and D, 
s is repreſented in Fig. 84. £4 
Having thus reduced the right Squares, Fig. 85, to the Ob- 
ique ones, Fig. 86, transfer the Hedges or Diviſions, alſo 
Houſes, Wind-mills, and whatſoever is remarkable, from the 
eueral Squares in the Plan, to their reſpective Squares in the 
Proſpect, and the laſt Draught will appear as the real Plan 
Would appear, if the Eye was fixed at the Place propoſed. | 


Note, It is common in Perſpectiue, to eue e the Eye elevated to 
a Point of an inacceſſible Altitude above the Horizon, when the. 
Magnitude or Beauty of the Proſpect requires it; but in that 
Caſe the Rules are the ſame, although there is not an Oppor- 
tunity for an ocular Proof of the Wark. 


There might be Tables adapted to this Method of perform- 
ng Perſpective, whoſe Conſtruction would be (as in Fig. 84.) 
y (inſtead of dividing the Quadrant equally, and the Tangent 
ine unequally) dividing the Tangent-line equally, and the 
\rch unequally ; and then, as in the Tangents, that of 9o De- 
rees is infinite, ſo here the Diviſions upon the Arch decreaſe 
nfinitely ; ſo that no leſs than an infinite Number of Diviſions 
an reach the Arch of go Degrees. YER N 


Example. Divide the natural Tangent of 80 Degrees (which 


ira Ws 56712816) into (ſuppoſe) 8 equal Parts, one of theſe Parts 
0s 7089 102, and two of them is 14178204, Cc. as in the Table 
n 5, elow, and the firſt of theſe Numbers is the Natural Tangent of 
u; Deg. 20 Min. and the ſecond is the Natural Tangent of 54 
al eg. 48 Min. Cc. as it is alſo expreſſed in the Table, where 
2 ie eighth Number is the natural Tangent of 80 Degrees: _ 
n | 1 
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if we ſtill continually add the firſt Number 7089102 to the laſt, 
then the next will be the Tangent of 81 Deg. 5 Min. &c. And 
thus, although the firſt equal Diviſion advance to 35 Deg. 20 
Min. yet the next Addition above 80 Degrees comes but to 81 
Deg. 6 Min. and ſo decreaſing infinitely, but never reaching to 


90 


F.] Tangent. Deg. Min. Total Min, 


1 — 

R 708910235 20 | 2120 
1 14178204 | 54 48 3288 
1 21257306 | 64 - 49 3889 
17 #4 | 46359406 | 70 —— 35 | 4235-] 

5 | 35445510 | 74 i5 | 4455 
5 42534612 76 —— 46 46060 
7 49623714 | 78 —— 36 | 4716 
56712816 80 oo | 4800 | 

|__9 | 63801918 81 6 | 4866 


The firſt Column of this Table is the Number of equal Part, 
into which the Tangent-line is ſuppoſed to be divided, the 
Tangent of 80 Degrees being the eighth equal Diviſion, 


The ſecond Column is the equal Diviſions of the Natur 
Tangent-line. 1 


The third is the Degrees and Minutes correſponding to it 
reſpective Natural Tangent, againſt which it ſtands. 


The fourth is the ſame Degrees and Minutes reduced all into 
Minutes, and are the Number of Minutes con- 
prehended between the Beginning of the Quadrat 
at B, and the Line drawn from A to its reſpective Divition oa 
the Tangent-line. 500 


Fig. 84. 


The Uſe of the Table is this. 


Suppoſe BD was a Horizontal Plan to be reduced to a Prof. 


pect, and B A was a Tower, from the Top of which at A, you 
are to take the Proſpect of the Plan BD. 
Let the Length of the Plan BD be in ſuch Proportion to 
the Height of the Tower BA, that the perpendicular Tower 
may make with the Viſual Line AD, an Angle of 80 De- 


Suppoſe 
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General R 5 L E. 


As the Number of Minutes contained in the Degrees ſub- 
tended by the Tangent-line (the Height of the Eye be- 
ing Radius) | 

To the real Length of the Baſe, or Tangent-line which 
here is B D 360) 

So the Number of Minutes contained in that Quantity of the 
Arch, which is cut by the Diviſion propoſed (which hers 
is the Arch Bs, determined by the Line Ag, which is 
drawn from the Center A, to the Point g, which | is one 
Fourth of the Tangent- line ) that is, 3288, 

To the Number of Parts that will expreſs Bg in PerſpeQive, 
- ſuch Parts as the whole Plan BD contains 360 via. 

ect, 


Hence in this Caſe, 
ab Ar. 


As the Mingtne contained in 80 De- N WOE. FA 31876 


Ts: the Length of the Plan BD pa 360 - 2.55630 


So the Minutes in 4 of the ER ent 
of 80 Degrees | 1 * 2.852 


To — — — — — 2% 2.39199 


And, 


Sup poſe the Length of the Plan B D be 120 Yards, or 360 
Ws divide that into 4 equal Parts in g, i, and /; then will 
| each Part be 90 Feet, and will meaſure equal upon the Spot, 
but will diminiſh in Perſpective when ſeen from the Point A; 

and I would know by Calculation in what Proportion they de- 
| creaſe as they proceed towards D ; there is this | | 


ls 
7 + 


Co. Ari | 


To —, — — — — , 2-90 


As — — — 4800 - — 6. 31876 


To the Length o of the Plan BD. — 350 2.5 2685 


So the Minutes in 2 the Tangent of $0 4235 - 3.626 


as. a bn 


- Q 2 5 ; | Again, 


* 
2 


— 
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— ab C + 
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* 


termined. 
As Radius — — = I 0.00000 
To BD = 350 — 2.5 5030 
So Tangent-angle D I.00 — — 9.24032 
To the Height of the Eye BA 63.5 — 1.8026: 


Y Fig. 84. Draw the Line BD, and upon that ſet 360 from } 
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Cs. Ar. 


— — = =— — 4800 - 6.31876 
To the Length of the Plan BD — 360 - 2.55630 


So the Min. in 4 of the Tangent of 80 4606 - 3.66332 


__ - — — 445 2.53838 


The Height of the Eye above the Horizon may be thus de. 


The Height of the Eye is 63.5 Feet, or 63 Feet and: 
Half; and the Line B D is 360 Feet. 


to D, and at B erect the Perpendicular B A 63.5. 


Then, according to the firſt Operation, ſet 247 from B tog 
and, according to the ſecond Operation, ſet 318 from B toi. 
and alfo, by the third, ſet 345 from B to /; then are the equi 
Diviſions B g, gi, il, and 1 D, Fig. 84. truly repreſented in 
PerſpeRive, T the unequal Diviſions Bg, gi, il, and II, 
Fig. 84. and all the Parts will diminiſh in the ſame Proportion 
as the Diviſions of that Line do, according to their Diſtanct 
from the Eye; and doubtleſs this Method might be improve; 
but this I think to be a ſufficient Hint, as to the Nature « 
2 1&1 in general, and reducing a Plan to a Proſpe&in 

icular. 

I think it may not be improper to obſerve, that there is aPro- 
perty ſomething remarkable in the Tangents, expreſſed in tht 
ſecond Column of the Table, viz. ; 

The two Figures towards the Right-hand in each Tangent, 
taken together and numbered downward, advance ſucceflive! 
by two, v:z. 02, 04, 06, 08, 10, &c. . 

The third Figures from the Right-hand advance one in 


each Tangent ſucceſſively, beginning at the Top, and cont: 
nuing downwards, as 1, 2, 3, &c. 
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The fourth from the Right-hand in each is juſt the Reverſe 
of the third, beginning at the Bottom, and encreaſing by 1 
 ſucceffively upwards. | 
The fifth begins at the Bottom at o and increaſes to 8, each 
Exceſs being 1 fucceſlively ; and 5 : 
be ſixth is again the Reverſe of the fifth, beginning at the 
Top at ©, and advancing 1 each Time, counts downwards 
© to 8. 
© This Remark may be an Amuſement, but of what further 
& Uſe it may be, or what Improvements it is capable of, is beſide 
my preſent Purpoſe. | 


k — — * * - "0 


T CHALK :-: 
/ County Surveying, in which is included Surveying 
I Roads, Rivers, &c. | 5 


Hr. A S a Foundation to the Whole, if an Opportunity 
| offers, chuſe two Eminences, as Churches, Caſtles, 
Gentlemens Seats, or Houſes, &c. from each of which you can 
ſee the other, and as many other Churches, or other Eminences 
as poſſible, the more the better, you can ſee from both, and 


alſo the farther aſunder your Stations are, it is the better; then 
; finding firſt the horizontal Diſtance between your two Stations, - 
k find the ſeveral Diſtances from each Station to every one of the 


ther Objects, &c. as taught in Chap. III. Page 125. ſo have 
you the horizontal Diſtance between each two of the ſaid Emi- 
nences ; which though it commonly falls ſhort of the Diſtance 
ſound by meaſuring, yet it is the trueſt, and will aſſiſt in cor- 
tecting the reſt, provided the true horizontal Diſtance between 
the two Stations be found ; in order to which, great Care muſt 
be taken to reduce all the Aſcents, Deſcents, and Curvity of the 
* b» a true horizontal Line, as is taught in Chap. VI. Page 
7, and 145. | 
Secondly, Ir ſome Part of the County is bounded by the Sea, 
as the Caſe is in many Counties of the Iſland, as in Yorkſhire, 
Suffolk, Cornwall, &c. take care, ficſt, to be very exact in ſur- 
veying all the Sea-coaſts, with the entrance of the Rivers, &c. 
* the Rivers themſelves may more properly be called In-land 
The urveying) and make a fair Draught thereof, inſerting every 
„ thing 
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thing remarkable that occurs, as Towns, Houſes, Churches 
Wind-mills, Trees, Cc. in their Places; and by the Help d 

4 Boat, or otherwiſe, ſet all Rocks and Sands with your Con, 
, pals by obſerving. therefrom any two Objects in your Draught 


- * 


2 


that by means of their Bearings from thoſe two Objects, you 
may truly lay them down, which.in the Draught will demon. 
ſtrate the beſt Way for Shipping ta come in, and where to plac 
your Buoys ; and alſo the Draught will direct you where y 
place Sea marks to bring your ſhips in beſt, Ic. and be d 
conſiderable Uſe otherwiſe: However, take this Example; 
where ſuppoſe this Figure to be ſome Part of the Sea- coaſt u 
be ſurveyed ; then make as fair a Draught as you can, drawing 
the River's Mouth as far up as Occaſion ſhall require, andy 
note down every Thing remarkable; but the Rocks aud San 
which you thus take in a Boat, iraverſe up and down till you 
find the Sands; as ſuppoſe A is the firſt you light on, you he 
ing at @ ſet the Red-houſe and Tree with your Compals, thati 
find their Bearing Wen your: Attoldingly let the Red-huk 
lie off of you 8. W. 86 Degrees, and the Tree S. E. 6 Degres; 
then to plot the ſame you muſt conſider, that as the Red-hout 
did lie S. W. 86 Degrees, that you at that Time was N. E. 
the Houſe as many Degrees, and by a like Reaſoning you u 
N. W. 6 Degrees from the Tree; ſo that from the Red. holt 
in your Draught draw a Line that is N. E. 86 Degrees, and fra 
the Tree draw a Line that ſhall be N. W. 6 Degrees; for whit 
theſe two Lines meet each other, will be the very Place a oft 
Sand A where you made your Obſervation. New, as we vil 
ſuppoſe. @ to be the Beginning of the Sand, A; row along th 
ſame till you find a conſiderable Bending (which you may & T 
founding as you go) where make two Obſervations, alſo, repa of 
ing your Obſervations, as the Matter requires, till you at x 
Sound the Sand: Then lay them down as you did the firſt Ub | 
fervation; whereby you will have pointed out your ſevera] Phu en. 
of Obſervation z through which Points draw a pricked Line il © 
Nr. 87. incloſe the Sand. Thus may you proceed *ro 

1. 87 Sand to Sand, till you have deſcribed; them l 
and as it is obvious that you may effect the Thing, as well 

obſerving other Objects, as the Red houſe and Tree. flo 
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Having deſcribed the Sands in your Draught, obſerve that ww 
there are two Paſſages for the Ships to come in by, diz. one be P 
tween the Sands B and C, and the other between the Sands 4 Ri 


and C, and as drawing.a Line through the Middle of the ſand, 
then the Paſſage does cut both the Church and Win 
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You mult fail in a Right-line with thoſe two Objects, till you 
are directly againſt the River's Mouth, where you may turn off 
and fail up it; but the better to direct your turning off, leſt you 
touch upon the Sands B and A, cauſe the Beacon G to be put 
up in a Right-line with the Middle of the River and the Red- 
houſe ; then fail in a Right-line with the Church and Wind- 
mill, till you be alfo in a Right-line with the Red-houſe, and 
the Beacon G, which is the very Place for turning off; whence 
you are to ſail in a Right line with the Houſe and Beacon up 
| the River: But as to the Northern Paſlage hetween the. Sands 
A and C, a Line being drawn through the Middle of it, hap- 
pening only to cut the Tree that ftands alone, cauſe the Bea- 
con to be put up, whereby you will have always the Tree 
and the Beacon H to direct you in, and the former two Ob- 
jects, the Red-houſe and Beacon G, to direct your turning 
off. 15 5 r 


Now, as to laying Buoys, you muſt ſound the Channels all 
up and down, and put the Depths down, which may be- beſt 
done at low Water, eſpecially when it is a Spring- tide. | 

A third Thing to be performed in County Surveying, is an 
exact Survey and Deſcription of the Roads, both principal and 
croſs By-roads, which is to be done as follows. | + 
Having a Field-book, with wide Margins on the Right and 
Left, to enter Remarks in, the Column in the Middle being 
ſubdivided into three other, and titled M, F, and P, to in- 
— the Miles, Furlongs, and Poles in, of your ſtationary Di- 
ſtances. Ny „„ N 

Place your Inſtrument at ſome remarkable Object, in ſame 
Town of Note, and inſert the Name of the Place at the Top 
of your Book, putting down x, to denote. it is the firſt Station; 
then ſend a Perſon with a white Handkerchief in his Hand along 
the Road, as far as you can ſee, and by waving your Handker- 
chief here, let him ſtand ; then obſerve him with your Inſtru- 
ment, ſetting down the-Degrees at the Bearing of the firſt ſta- 
tionary Diſtance. , | 2 WH | 

Now, let any Perſon. drive the Surveying-wheel from you, 
in order to meaſure the ſtationary Line, with this Caution, to 
ſtop at every Object of Note as he goes along, till you take its 
Bearing, and he to note down the ſeveral Diſtances for you, and 
whether they be on the Right or Left; to what Places all-Roads, 
principal or bye, lead to, and how they incline, whether at 
Right-angles or not, with ar ws you are meaſuring, making 
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1 Practical Surveying. | 
all uſeful Obſervations : But the better to inſert the Nature of 
theſe Roads in your Survey book, let a denote a Road in gene. 
ral, which if on the Right-band, put it ſo on the right Side of 
the Station Column, but if on the Left, do the contrary, 

In like Manner, let þ ſignify a Road that inclines forwargz, 
and c when it inclines backwards; but when at Right-angle, 
with your Road, denote it with 4; and when another croſſes 
yours, by +; you muſt be ſure at leaſt, to obſerve the Diſtances 
of all Roads and Lanes that come into the Road you ar: 
meaſuring, in reſpe& of your Stations. - 
- You muſt take notice of all Bridges you go over, and infer 

ur Diftances from the laſt Station in your Book, with the 
Name of its Water, Wc. So you muſt enter Fords and the like, 
and alſo the Diſtance when you come at a Hill, when at the Top, 
and when over it: and when you come at any Town, &c, and 
when at the End of it; not failthg to enter its Name, and what 
"A be judged neceſſary to deſcribe it. ; 

Even in meaſuring along the Road, it will not be amis to 
take and enter the Bearing of every remarkable Object you car 
ſee, as Churches, Buildings of Note, Wind-mills, Towns, 
whether great or ſmall, and the Diſtances of ſeveral Places of 
Obſervation from your laſt Station; becauſe, in meaſuring on: 
eat Way, you may only by taking the Bearings of the ſame 
bjects, lay them down, which is a very facile way of coming 
at them. | 

Be as full with Perſpicuity in your Obſervations and Entries 
as poſſible, obſerving theſe Directions ; and having done your 
Day's Work, it will be proper to protract the ſame, before you 
ſurvey any farther, whilſt you have a perfect Idea of the Thing 
in your Mind. | - : [10 

However, to protract the ſame, fill your Paper (the rough 
Draught is to be on) with Meridians, pretty near one another; 
that is, draw very many Lines paralle]-wiſe : Then chuſe : 
convenient Place in one of theſe Lines for your firſt Station, 
and make an Angle with that Meridian equal to the firſt Angle 
of Obſervation, whereby you may have the true Poſition of the 
firſt. ſtationary Line: Then take its ſeveral Diſtances (out of 
you? ove) and lay thereon, whereby you will have the true 

aces of the Objects of Note, and where you took Remarks: 
Draw theſe Objects and the Bearings of the reſt obſerved. = 

As ſuppoſe a Church, a Mile or mare from the Road, did 
bear from your N. W. 76 Degrees, you muſt apply the Center 
ef the Protractor to the Place of Obſervation, and at the De- 
| . ee | gre 


„ Practical Surveying. 233 
oree of Bearing make a Mark, by which, and the Point of Ob- 
| ſervation, draw a Line long enough; then do the ſame at the 
other Place where you obſerved the ſaid Church; and where 
theſe two Lines meet or interſect, will be the very Place of the 
Church in your Draught. | | 

In the ſame Manner all Buildings of Note, Wind-mills, Cc. 
are to be protracted; and if you thus lay down a Village in 
your Draught that is ſome Diſtance off, you muſt diſtinguiſh it 
by writing againſt it: but Market towns may be diſtinguiſhed 

therefrom y a different Character, or the like. And as to the 
protracting Villages on the Road, where Houſes ſtand ſcattering. 
on both Sides, you-muſt be governed by your Book, for thoſe 
entered on the left Margin, muſt be put on the left Side, and 
the like. | 1 55 . : 
= Roads muſt be deſcribed with black parallel Lines, where 
there are Hedges ; but in open Places, without any Hedges, by 
pricked Lines: Alſo you may put down the Quality of the Land, 
whether Arable, Common, Mooriſh, &c. And if the Road 
W-ocs through a Wood, draw a Parcel of Trees about it: But if 
Wie be a Road over a Hil), at the Foot of the Hill ſhadow it deep, 
Wand ſo lighter and lighter till you come at the Top; and if the 
Hill makes any Thing of Angle, and be pretty high, you muſt 
protract its horizontal Line, or elſe you run into an Error. 

All Rills you may ſignify by drawing ſingle Lines croſs the 
Road ; Brooks by double ones; and Rivers by more Lines; and 
o all Rivers put their Names. | 1 | 
I might have inſtanced, that when a Road paſles over a Ford, 
o draw the River quite croſs the Road, to ſliew there is no 
ridge; though when there is a Bridge, I adviſe to draw. the 
River up to the parallel Lines of the Road, and not crols it, 
nd to write the Name of the Bridge: You may write alſo the 
ame of the River, &c. Ty 3 
If a Road goes through a Park, Cc. mark out its Beginning 
nd Ending, and place Trees about that Park in the Park, and 
mong thoſe Trees write the Park's Name. 1 
If there be a Village ſituated on the Side of a Hill, it muſt be 
o ſhadowed that the Houſes may be ſeen; and when an Object 
| m—_ on a Hill, draw ſomething like a Hill and the Object at 

e Top. 249 

You may, as to Roads, take notice of the Way, whether 
tony, craggy, or clayey, or what will ſtill add to the Credit of 
he Surveyor, though Practice will in a great meaſure direct 
dem in theſe things. | | 


A fourth 
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A fourth Part of the Work is an exact Survey of all tþ 
Rivers, Brooks, and Rills that are remarkable: And although 
you may have eroſſed them, or ſeveral of them, in the Survey 
of the Roads, yet it may be neceflary to trace them up to the; 
Original (if in the County propoſed to be ſurveyed) or down u 
the Sea, if the River, &c. in the County extend ſo far. 


Note, Small Brooks, or Rills, that frequently have many Turning 
aud Windings, cannot have all their ſmall Turnings expreſu 
in the Map, if done to a ſmall Scale; but yet all Brooks, au 
© - - whatſoever Branches of Rivers, aught to be expreſſed ; ang jar 


=: * frcularly where they run into àa main River. 

The Method of ſurveying a River is not much unlike thats 
ſurveying a Road, and yet the following particular Dire&ic 
may be neceſſary. 259 8 2 5 | 
Ass in the Road, let a Perſon place himſelf at the next ca 
_ fiderable Bending of the River, the farther off the better, a 
— being at its Mouth obſerve his Poſition, which will beat 
Point in the River's Side; which note down in your Boks 

Bearing: Then with a Wheel (for the Readineſs of Meaſurin) 
meaſure his Diſtance from you, and direct him to go to ti 
next conſiderable Winding, or Bounding, or Bending, wher, 
from the firft Place he ftood at, you are again to obſerve hin, 
ſetting down the Bearing and Diftance in your Book, as befor; 
for thus are you to proceed along the River-ſide- till you bar 
Points enough to draw a Line by for its Deſcription. 

As to the River's Breath, it may be determined by obſerving 
2 Beacon or Mark on the oppoſite Side from two Stations a 
this, as has been before obſerved in Road-ſurveys, and othe- 

Now, if the River ſhould not be equally broad throughou, 
you have an Opportunity, from the Beacon on the oppoſt 
Side, to ſurvey that Side as you did this ; otherwiſe you mil 
ſuppoſe the Sides parallel, as the Hedges in Road-ſuryeys. 
As to the protracting theſe Obſervations, it is almoſt needle 

to mention, becaufe it is the ſame as hath been taught all along; 

however, chuſe a Place on your Paper, as in „ (0 
repreſent your firſt Station, and project your firſt Obſervatio 
according to Angle and Length; then at your ſecond Stati 
do the like: Thus proceeding from Station to Station, till jo! 
Dave protracted the Whole. 5 

W hen there is a Ferry over the River, the River more &p* 
cially then muſt have its true Breadth ; and you may ee 
1 | 4 prick 


\ 
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pricked Line eroſs the ſame, to ſhow its Paſſage over; and it is 
not amiſs to write the Name of the Ferry in your Draught. 
| As in Road ſurveys, - obſerve and enter all Remarkables that 
occur in this Survey, ſuch as Bridges, Mills, &c. with their real 
Diftances from the River's Mouth and laſt Station. And yea 
may in your Draught yy the Nature of the Bridge, 
whether Wood or Stone, or ſuch-like Things. 
Take alſo notice of all Sluices, Flood-gates, Locks, c. as 
ou proceed, and to enter their Names: And if there be any 
Rivulets, Brooks, and cut Rivers, from that you are ſurveying; 
note their Places, as you do Bye-roads and Lanes; and obſefve 
what Places are fordable, and alſo to enter the Diſtance of the 
ſame from your laſt Station, and Mouth of the River. | 
Yau are alfo, as in Road-furveys, to take notice and enter 
all Towns the River paſſes through, and every Thing worth Ob- 
ſervation, with their Diſtances from your laſt Station, and the 
Mouth of the River, your firſt Statio. 
And, as in Road-ſurveys, you muſt not neglect taking the 
| Bearing of all Churches and Objects of Note from. two Places 
7 Stations, and properly to enter the ſame, with their Names, 
1 : | | "1 & 
Having meaſured the principal Rivers, proceed to the Rivu- 
lets, or ſmall ones branching therefrom, which alſo ſurvey with 


equal Exactneſs. 22 1 ew jo 

And obſerve, as to all Rivers whatever that are navigable, te 
take every Bending exactly; not regarding fmalt Creeks ; but as 
for ſmall Brooks, which perhaps bend at every two or three 
Poles, e,, id wand Eb 

Take a Sight as far as you can to the next confiderable 
Bending, and account for the little Turnings or Windings by 
Off. ſets from that Line, as in Field-ſurveying ; for thus you 
may proceed in all Caſes of like Nature, only obſerving, that if 
a Mile or two-be an Inch, that you cannot deſcribe theſe ſmall 
Bendings in your Draught from ſo ſmall a Scale. 
G As 7 the een a, oy Obſervation, it differs from that of 
Road-ſurveying, only in laying off the Off-ſets, which is alſo a 
Matter of 50 Milk. 7: G 9 85 1 5 Fn 
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Nac n Af. XV. 
Of computing the Content of a Survey 7 the Pex 
Hy 


only, without any Draught, geometrically conſider. 
ed and demonſtrated. 


UPPOSE the Trac of Land ABCDEFGHA (e 
Fig. 88.) to be ſurveyed, and that by my Inſtruments [ fn 
the Lengths and Poſitions of its Sides reſpectively, as follows: 


** * 


- — — wn 

2 of the — Their Poſitions. 8 
AB — NE - 42 1 $ : .00 
BC — haſt.  - 4 oo 
CD — NE ˙ . Q 4 + oo 
DE —— S E - 69 | 5 56 
EF — dE. - 7 oo 
FG N BW. 42 4 O00 
GH —— SW . - 75 | 10 : 80 
HA —— | NW - 39. | 5 -2," 80 


Then I firſt of all caſt up the ſame as a Traverſe in Sailing, 
whereby I know how much B is more Northerly and Eaſter 
than A, and ſo on from Point to Point; which if you do not 
think to take out of the Table, you may thus calculate : 


As Radius is to the Length of any Side, 
So is the Sine of the Angle of Poſition or Bearing, 
To the Eaſting or Weſting required. 


And as Radius is to the Length of any Side, 
So is the Sine Complement of the Bearing, 
To the Northing or Southing deſired. 


And you may obſerve, that as you began your Survey at A, 
and left off at the ſame Place, that the Total of your North- 
ings muſt be equal to that of your Southings : And alſo, that 
the Sum of all your Eaſtings muſt be equal to that of you! 


Weſtings; for if a Perſon was to travel and traverſe the 1 
| ney 
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ſo long, and at laft was at the ſame Place, undeniably he 
—_—_— 2 as much Southerly as ever he did Northerly, 
Ind as much Weſterly as ever he did Eaſterly, or elſe it would 


de impoſſible eyer to be at the ſame Place again. However, 
the Traverſe caſt up, as mentioned, is as follows: 


ref Bearing. LDi/tance| Northing\Southing| Eaſting ſi fing 
. E — Chains. — Chains. . — Chains. 

— i — — — 
IAB [NE 42] 5— 3.71 — | 3'. 35 | — 
BBC [Eat | 4 — — [4—|— 
= CD |EE 9} 4— | 3.95 | — | 0.63 | — 

DE [S E 69| 5.56 I.99 | 5-21 | —— 

EF [SE 36] 7—— 5.66] 4.12 | —— | 
FG | SW g42] 4—|— —=—| 2.97 ] — |} 2.68 
GH | SW 75 10— | 2-59 | — | 9-66 
HA |NW 39l 7--5 - 14:97 
Totals - - | 13.21 | 13-21 | 17.31 | 17-31 


As AB is N. E. 42? there's Northing and Eaſting; which 


may be actually done according to the Canons before ſpecified 
thus logarithmically: 


As Radius — — — 10.000000 
To 5 Chains — — — 0.698970 
To the Sine 42% — — — 9.825511 


To Eaſting 3.35 „„ 0524481 


And, | 
As Radius — — — 10000000 
To 5 Chains — — — 0.698970 
To Co-fine 42 — — — 007857 
To the Northing 371 — — 9.87 1073 


And thus _ the Northings in the four Left-hand Columns 
be always calculated: But as to thoſe that incline to uſe a tranſ. 
verſe Table, let them obſerve, that Northing or Southing is 
Difference of Latitude there, and that Eaſting or Weſting is 
Departure there; for ſo it will not be difficult to uſe the ſame. 
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And to proceed, let us conſider that every Tra of Land has 
an extreme ſoutherly Point, as H; and let us reckon ſo much à 
any other Point in the Figure is diſtant from the Eaſt and Wei 
Line I K, that piſſes through H, to be its Latitude North, 3 
Al to be the Latitude or Breadth North of the Point A; Bl. 
the Latitude of B; CM the Latitude of C; and fo every- when 
elſe. Then I aflert, that if from the Content of the Figun 
IABC DEF KI, be ſubtracted the Figure FK IA HGE 
the Remainder will be the Content of the Tract of Land, a i 
manifeſt from the Scheme. 


But to find the Content of the multangular Figur 
IABC DEF KI, you are to obſerve, that the ſame is com. 
poſed of all theſe Trapeziums, vis. IAB LI, LB Cl, 
MC DNM, NDEON, and OEF K O; and that finding 
the Content or Area of any of theſe Trapezia, is only to mult. 
ply the middle Latitude by the . Eafting of the tw 
Points of the Land that belongs to the ſame : As for Inſtance; 


Suppoſe the Trapesjum N DE ON, the middle Latitude 
will be f the Sum of DN and EO, which may be imagineda Men 
a Line drawn from the Middle of NO to the Middle of DE; 5 
and it is plain, that the ſame multiplied by NO, which is © |. 


much as E is to the Eaſtward of the Point D, will produce ie * 
Content of the ſaid Trapezium; and fo for the reſt. Ho 
The like we may argue as to the computing the Quantity d 7 


the Figure FK IAH GF, where the middle Latitude between 
the Points F and G, multiplied into PK, fo much as G is t No 
the Weſtward of P, will produce the Content of the Trapez Mot b. 
PG FK P, and that the mean Latitude between G and f,, BM, q Fi 
which is + GP, multiplied by OH, the Quantity H is to tie Natitu. 
Weſtward of G, will produce the Area of HG PH, &. For, 


whence I infer the following General Rule. NB, r 

| .26 

„ fp 

"Multiply the mean Latitude of every eaſterly 2 Points, by the on Fa 

real Eaſting of the latter Point from the former, and collect al iM I * a 
into one um. FE 5 

Then do fo as to the Points that are Weſt, by multiplying WW "=" 

their ſeveral mean Latitudes reſpectively into their proper 2 tall + 
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ngs, and ſubtraCt the latter Sum from the former, for the Con- 
ent of your Survey. | | 


Now, before you can aQually compute the Quantity of 
and from this Rule, you muſt calculate the ſeveral Latitudes, 
Which you may do from the laſt Table thus, as the Scheme 
Wcmonſtrates : | 
Wen at B you had northed 3.71, and when at D you 
ad northed more 3.95, ſo that at D you had northed in all 
66. f 
gat, when at E you having ſouthed 1.99, you were not 
Wo much North as at D by that Quantity; ſo taking away 
99 from 7.66 ſhews, that at E you had northed from A but 
07. 
. 3 at F ſouthed more 5. 66, taking 5.66 from 5.67, 
Whews that at F you-was to the North of A but 0.01. 

And having at G ſouthed more 2.97, it is plain at G you 
Was entirely to the South of A 2.96. 

But coming to H, you ſouthed more 2.59 ; therefore add- 
Ing 2.96 and 2.59 together, ſhews that H is South of A 


| Bet 5.55 being the greateſt Southing from A; H is the ex- 
reme ſouthern Point of the Land. OO HY 
And you may alſo obſerve, that 7.66 being the greateſt North- 
ng 20 A, that D muſt be the extreme North Point of the 
Ad. iy | | | 6 
However, as H is South of A 5.55, A muſt, of courſe, be 
s much North of H, whence the Latitude of A is 5.55, vis. 
is equal to 5.55. 


Now, having thus reaſoned out the Latitude of A, it will 
ot be difficult from the Table (in like manner by Addition, 
nd ſubtracting the Northings and Southings) to obtain the 
atitudes of the reſt of the Points, thus: 
tor, if to Latitude of A 5.55 be added 3-71, the Northing 
pf B, there will reſult 9.26 for the Latitude of B; ſo that BL 
9-26; and, I ſuppoſe, I need not mention the Latitude of C 
s the ſame, becauſe C is neither Northing nor Southing, but 
nly Eaſting. - ® 7 i pes 
2%, If to the Latitude of C be added 3.95, there will 
elt 13.21 for the Latitude of D, that is, BN equal to 
_ W321. 1 ee e 
ing Again; If from the Latitude of D, (becauſe it is Southing) 
et- eu ſubtract 1.99, there will reſult 11.22 for the Latitude of E. 
e ST OY oC OY WT 
6 4thhy, 


— . TIT: 
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4thly, If from the Latitude of E you ſubtract 5 66, you ha 
the Latitude of F 5.56 equal to FK. 3 


Laſihy, If from the Latitude of F you ſubtraQt 2.97, the 
* will be 2.59 for the Latitude of G, equal vi 


Thus having calculated the Latitudes of all the Points, the 
thus ſtand. 


The Latitude of A is 5.55 

= is 9.26 
is 9.26 
is 13.21 
is 11.22 
is $5.56 
is 2. 59 
is o. oo 
And fo round to A's is $5.55 


OO 


And from the Scheme it is alſo manifeſt, that if you add th: Wi 
Latitude of A to that of B, that you have twice the Latitude N 
between thoſe Points: The like is to be underſtood as to the 
adding the Latitudes of B and C together, and ſo on; where 
the Doubles of the mean Latitudes are as follow, according to 


Order: | 

14 : 81 N 
35 56 Acre 

n | into 
24 : 4 
I 
HOG 
2 - 39 
$ ::-» IS 


Now, though the Rules mention operating by the mean Li 
titudes, I propoſe here to work by their Doubles, becauſe the) 
will not juſtly halve, and ſo take half the Content, thus found, 


| So 
for the true Content of the Land. Save 


Agreeable to which 1 place the above Northing in 2 Co- 
lama to the Right of that of Weſting, and add two * 
| | 7 Jum 
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jumns for the Eaſting and Weſting Products, as immediately 
follows; „ 


22825 Crs „ Eaſi Products. | Veſi Products.] 


n — 


. 3+ 35 14 81 49 6135 | —— 
F 74.8 ñð—ĩ—— 
0.63 — 22. 47 14. 1561 3 — 
] 5. 21 —— | 24.44 { 127 », 2003 þ o— — 
4-12 | — 16 78 69 . 1336 | — TS 
— | 2.007 3. 10 om 21. 842 | 
2 9.66; 2 + IY — 17 ö 
H. 7 . 27 5835 
Totals 334. 2635 74. 4449 | 


74. 4449 | 
Difference — 259 . 8186] 


| Semi-difference 129 . 9093 


* The Content in Square Chains. 


En 9 


— 


Note, I came by 49.6135 by multiplying 14.81 by 3.35, and 
21.842 by multiplying 8.15 and 2.68 together. The like is to 
be underſtood as to the other Produfs, only this Caution, that 
if one f the Factors be Eaſt, it will be an Eaſt Product, and 

VICE veria. | | 


Now, as ten Chains in Length and one over, is a Statute 
Acre, I divide the laſt Northing by ten Square Chains, bring it 
into Acres decimally, &c. thus: | | 


Acres — — 12 | 99093 


| 4 
is | 
Roods — =— 3 | 96372 
| | 40 

Las | 2 « ; . 
hey Perches — — 38 | 54880 

| oe that the Content of the Survey is very near thirteen 
| cres, | : 
bo- | 
Co- R Now, 
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Wetting ; 1 ſhall give 
wife ; and according 


which, let us ſuppoſe by the Method of 
: t 14 Field QRSTUVQ (ſee Figure 89.) is ſyr- 


culation, that th 
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Now, whereas in this Survey from the extreme Point Weg 
to that Eaſt, was entirely Eaſting, and no Weſting withal; 
and that, from the extreme Eaſt Point to that Weſt, intirely 


veyed, and that to ſtand in the Field-book. 


you an Inſtance where it happens other. 
ly demonſtrate its Solution, on Purpoſe 
to confirm this general Method of e 3 agreeable to 

erambulation, or Cir. 


Sides. Bearings. Diftances. 
Rr. . 25 9 . oo . 
1 8 S E - 66| 9 12 
* 14:9 W - 4 $2 % an. 
T U $K - bs): 8: of Chains, 
UV | SW -<« 71] 15 . 24 
VQ | NW - 27 6.03 


Then, as before, I-caft the ſame up as a Traverſe, eitherhy 
the Table formerly mentioned, or T'rigonometrically, by th: 


Canons of Operation uſed in the laſt Example; however the 
ſame caſt up as follows ; 


Fouthing 
ms. | Chains. 


* 709 
765 
094 
.- 962 


* 


* 


- | 


* 


Tötas- © | 13:53 | 13-53 [21.048 2.0 


— 


Next I compute the Latitude of Q, at I did that of A in tht 
laſt Example, and ſo of the reſt of the Points, as follows: 


R is more Northing than Qbz 8.157; and S being to the 
Southward of R 3.700, I ſubtract 3.709 from 8.157, and the 
Remainder 4.448, is what S is to the Northward of "— 


And 


0 9 
ing) 
elt 
Sec 


from 
titude 


A 
he F 
df T. 
ta 
Latiti 


— Prafiical Surveying. 243 

And, as T is ſoutherly of S 3.765, I ſubtract the ſame from 

4.448, and the Remainder . 683, is what T is to the North- 
| ward of Q. | 


Again, as U is more ſoutherly of T than T is northerly of 
Q, I ſubtract .683 from 1.094, and the Remainder . 411, is 
evidently what U is ſoutherly of Q. 

And, as V is ſoutherly of U by 4.962, I add . 411 (which is 
phat the laſt Point U js ſoutherly of Q) to it, and the Sum is 
5.373, what V is ſoutherly of Q; conſequently Qis as much 

to the North of V. | 


Having obtained the Soutbings and Notthings of each Point 
in reſpect of Qu, it is not amiſs to ſet them down thus, 


R is 8.15) 3 
8 is 4.448 North. 
A 0 0 683 3 
In reſpect of Q Rs | 
| is O. 411 
V is 5973 J South. 
8 


And now you may obſerve, that V is the extreme ſouthern 
Point of the Land, and conſequently the Latitude of Q. is 
$:373- | | . 
| You may, if you pleaſe; alſo obſerve, that as 8. 157 is the 
greateſt Number North; that the Letter R is the extreme north 
Faint of the Land. 3 | 

However, having the main Hinge of the Matter, viz. the 
Latitude of Q, therefrom, and by the Help of the Columns of 
Northing and Southing, I ſhall riow calculate the Latitudes of 


7 ; -. 


, 


he reſt of the Points, thus; _ 
As R is to the Northward of Q (by the Column of North- 
ng) 8.157, I add the fame to the Latitude of Q,; and there 
teſults 13.53 for the Latitude R. e 

Secondly, as 8 is ſoutherly of R 3.709 3, I ſubtract the ſame 
from the Latitude of Ry and the Remainder 9.821, is the La- 
titude of S. „ 8 

Fe as T is ſoutherly of 8 3.765, I take the ſame from 
MT atitude of S, and there reſults 6.056 for the Liticude 
of Laſtly, As U is nent of T 1.094, I deduct it out of the 


Latitude of T, and 4.962 ſeft, is the Latitude of U. | 
R 2 | Thus 
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Thus having obtained the Latitude of all the Points, I ran 
them according to the following Order.. 


The Latitude of N is F. 373 


488 
. 
S 
ND 


And ſo round to Q is 5.373 


Further, it is evident, that if I add the Latitudes of any tw 
adjacent Points together, that I have twice the mean Latitu 
between the ſame two Points; therefore I compoſe the Doubla 
of the mean Latitudes which follow, by adding the firſt a 
ſecond of the above Numbers together, and by adding the ft 
cond and third, and ſo on. | 


Chains. 


18. 903 
27 . 2360” 
15. 87 
11 018 
4. 962 
3 +858 


Theſe Numbers are to be placed on the Right-ſide of fl 
Column of Wefting, and the other Columns there muſt befil 
for the Eaſt and Weſt Products; and to remember, that as tht 
Numbers are double what they ſhould be, to halve the Conte 
ſo found for the real Content of the Field: but this J ſhall nv 
wave, till I have demonſtrated; that the ſame Method of & 
termining the Content will alſo ſucceed in this Survey; becait 
bon ＋ from S to T, before you came to the extrem 

ant v. 5 | 


- 
. | ＋ 
i 


| DEMONSTRATION, | 
Te Eaſting Product WQRYW, and the Eaſtern Produ 
YRSaY, is equal to WQRBSaY ; from which, if the Wel 
Product ZT SaZ be ſubtracted, now as all Weſt Pur 
ducts at leaſt are to, be by the Rule, the Remainder will 
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WQRSTZW; to which, if you add the Eaſt Product 
ZTUXZ, the Sum will be WQRSTUXW. 

From which, if the Weſt Products V UXV and VWQV 
be ſubtracted, the Remainder manifeſtly will be QRSTUVQ 
the Quantity, or the Field itſelf. | 

Now, as it is not to be doubted, if three Numbers are to be 
ſubtracted, that ſubtracting one firſt, and then the Sum of the 
other two, that the Remainder is the ſame as if I had omitted 
Subtraction to the laſt, and then ſubtracted the Sum of all three: 
Therefore, &c. as was to be demonſtrated. 5 
= Now, ſeeing the Weſting of T (which occaſions the ſuper- 
fluous Triangle T $5) has no Effect on the Method of Proce- 
dure; I ſhall go on with tabulating the ſaid Latitudes, &c. and 
exactly proceed as in the Concluſion of the laſt Example. 


| Eafting Meſting Double Lat. Eaſ Produ b. 


Chains. Chains. Chains. 


Weſt Product. 


| 3.803 —— 18.903 | 71.888109 — 
8.332 ——] 23.351 | 194.5605 32 
——| 3-899] 15.877 — eee 
8.913 —— 11.018 98.203434 | 
— 4.962 71.50242 | 
— = £2 ——|__14:716047 
„„ f 364-652075 148. 123490 

148.12349 ſ———— 


J 


61.904423 


Difference 216.528585 { 


Semi-difference 108.2642925* | | 
The Content in ſquare Chains. 


— Acres 10 | 82642 
1 E | 


Roods - =» 3 | 30568 


75 — 
— 


— 


Perches *- - 12 | 22720 


A „ 
So that the Content of the © 1eld is 10: 3 12 
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By this Time I have clearly demonſtrated and ſufficiently ex. 
emplified this Method of Computation by the Pen, which is no 
only a Matter of Exactneſs, but of Uſe, as the-jngenious Artif 
may find; for Practice will make a thing very ready and fami- 
liar to a Perſon, though at firſt View it appears to be a Diff. 
culty. _ 

However, before J quite conclude this Section, it will not 
be amiſs to add this excellent Theorem, for determining the 
Area of a plain Triangle, when your two Sides and the Angle 
included by them are given. 


＋ HE OR E Al 


As Radius is to the Sine of the Angle; fo is & the Produld 
thoſe Sides to the Triangle's Area. 5 


DEMONSTRATIORN. 


Let ABC be the Triangle, (ſee Figures go and 91) h cl. 
given Angle, and BA and B C the given Sides; then on 30 
deſcribe the Parallelogram BEG CB of the fame Altitude with 
the ſaid Triangle, and make BD equal to B A, completing 
alſo the Parallelogram BDF CB: Now conſidering BA d 
BD as Radius, BE, according to the Definition of a Sine, ii 
the right Sine of the Angle B. 


But BD: BE::BDFCB:BEGCB. 


That is, as Radius to the Sine of the Angle B: 
So is the Parallelogram, whoſe Sides are AB and BC, 
To the Parallelogram BEG CB, which is twice the Ii: 


angle's Area. 


Therefore B D: BE:: 1 BDFCB: 2 BEGCD. 
Now as a Specimen of the Uſe of the ſaid Theorem, let u- 
ſuppoſe a four-ſided Field, as ABCD A; (ſee Fig. 92.) ! 

ſtand in the Field-book as follows. | | 


—_— 


Sides. 3 Bearings. | Chains. 


— 


E - 329 — | 27 
3 | 
— a5 m_— 
NW - 46 : 34, | 25: 38 

— 9 e 


vows 
> Ow 
| 44:4 
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Then imagine or draw the pricked Diagonal BD, divid- 

ing the fame into two Friangles; and conſider, that as A is 

N. W. 46® : 34 of D, then D is South-eaſterly as much 

of A; that is, AD is S. E. 469 : 34. : 


Draw alſo the North and South, ot Meridian Line E E, and 


the Angle E AB (the middle Letter denoting the angular Point) 


will be equal to the Bearing of AB; and the Angle FAD will 
be equal to the Bearing of AD; whence, if you ſubtract the 


W Sum of thefe two Bearings, from 180, as follows, you will have 
| the Angle BAD. 


_ i 46 : 34 


Take 78 : 34 Sum 
From 180 


B — ů—ů 


Rem. 10x : 26 For the Angle BAD, 


In like Manner we compute the Angle C thus; 


Sx" 
Add *. 


—— — 


Take 98 Sum b 


From 180 
Rem. | 82 


Remains 82 for the Angle C. 


Having thus obtained the oppoſite Angles A and C, obſerve 
in computing the Content of the Triangles ABD, and BAD 
by the ſaid Theorem; that if the whole Product inſtead of L be 
uſed, that the Content ſo found muſt be halved: And alſo 
obſerve that the Sine of any Angle is alſo the Sine of what that 


Angle wants of 180?; agreeable to which, the Content of the 


Triangle ABD is thus computed by Logarithms, 
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Io twice the Content of the Tri- 
angle ABD 1 


So that the Content of the Triangle ABD is 335. 8 ſquare 
Chains. 


And after this manner, as . I alſo compute the 
Content of the Triangle BDC. 
Logarithms. 
As Radius — - - 10.005000 
To the Sine of the Angle C $20 „ 9 -9957 53 
| 41.581851 
So BC multiplied by DC f 23 1 . — 


Whence the Content of the Field is 80 Acres, 3 Roods 
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: Logarithms, 
TO.000000 


* % 
-©— . 


As Radius 
Is to the Sine of 101. 26, or Angle A 
f 27 - 1.431364 

25-38 - 1.404492 


So 27 multiplied by 25 . 38 


335-8 Chains——— 2. 526127 


To twice the Content of the Tri- ; = = 2.976665 f 


DCD - - -».> 


2= 0.301030 7 
The Content of BCD 4739 - + + 2.675635 
335-8 | 
Add | 473-9 


Square Chains 809.7 The Area or Content AB CDA. 


Acres - - 80 97 
15 4 
ERoods 80 88 
. 40 
Perches 35 20 


35 Perches. 


T ſhall 


9.991295 


iir 
2.301030 f 
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I ſhall forbear to multiply Inſtances of this Kind, as judging 
this ſufficient to ſhew the Uſefulneſs of this excellent Theorem, 
as to its Facility and Conciſeneſs of Operation; which is a thing 
really worthy of Obſervation, 


— 44 5a 
— 43 — — = 


= 7 + = N 252 2 r —— Yy 2 
=O: 1 „ n. — r S l * 
0 n — ääEœ — — — — — 4 — 
os 


n 
—— — 2 r 


eb 


CH A F.AY.. 


Hou to correct the Wark in a Survey, when though 
erformed with the utmoſt Accuracy, and by the 
Help of the beſt Inſtruments, yet Errors may be 


contracted. 

BSERVE in the Courſe of your Survey, whether of 
; 0 Roads, Rivers, c. when you ſee the Sun ſhine right 
along any Part of the Road or Lane, go directly up or down 
any patticular Reach of the River to be ſurveyed, or the like; 
and being provided with a good Watch, or univerſal Dial, fee 
the Time of the Day when the Sun ſhines up or down any” 
Part of a Lane or River, as above, and compute, by Aſtrono- 
mical Calculation, the Sun's Azimuth ; which by the Latitude 
of the Place, the Declination of the. Sun, and the Hour of the 
Day, is obtained by the Rules of Aſtronomy ; and may be of 
Uſe, not only in ſurveying Roads and Rivers, but alſo in corre. 
Ing the Survey of the whole County, when a Town, Caſtle, 
or any other remarkable Object can be ſeen, although at never 
ſo great a Diſtance; and is alſo of excellent Uſe in correcting 
and adjuſting the Ichnography or Ground plot of any City, 
Town, or Village, that is required to be drawn : And aithough 
this Book is not intended as a Treatiſe of Spherical Trigono- 
metry, yet it may not be amiſs to give the following Di- 
rections for finding the Sun's Azimuth, or Point of the Compaſs 
that he bears upon ; which may be performed, either by the 
Latitude of the Place, the Hour of the Day, and the Sun's De- 
clination given; or by the Latitude of the Place, the Sun's Al- 
ods, {W'itude and Declination given; I ſhall inftance in both, as ſup- 

poling Surveyors are, or 3 to be, furniſned with Inſtruments 


that may be applied to the finding the Sun's Altitude, as well as 
{hall the Hour of the Day. 
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And firft, «The Latitude of the Place, the Sun's Deelinz. 
tion, and the Hour of the Day being given, to find thy 
Sun's Azimuth, or Point of the Compaſs that he beat 
upon; which is thus performed, | 


As Tangent of Declination 

Te Radius, 

$6 Sine Complement of the Hour (accounting 15 Degrees of 
the Equator for an Hour of Time) 

To the Tangent of a fourth Arch, from which take the Com- 

plement of Latitude, and obſerve the Remainder, 


Then, 


As Sine of that fourth Arch | 
To the Tangent of the Hour from Noon (allowing as abor) 
So Sine of the Remainder above-mentioned | 


To Tangent of the Sun's Azimuth from the Meridian, whe: 
ther North or South. 


One Example will explain the whole. 


Suppoſe in the Survey of an Eftate or Manor, as mentionel 
Page 139, and 140, and deſcribed Fig. 6x. I am going along 
Aſpton-lane from the Gate at A, to the Wind-mill near th: 
Corner C, and this is on the twelfth of Auguſt, 1759, I ſee the 
Sun ſhine right along that Lane, from A towards the Wind: 
mill; and then obſerve by a Watch, or rather an univerld 
Dial, that it is juſt two o'Clock, and the Latitude of the Plat 
is 52 Degrees, 28 Minutes. 


Find the Sun's Declination, which on the twelfth of Agi 
is 15 Degrees 2 Minutes North. 


Then you have given 

The Latitude of the Place, 52.28, : 

The Sun's Declination, 15 Deg. 2 Min. North, 

The Hour of the Day two o'Clock (which, at 15 Degrees t 
an Hour, is 30 Degrees, the Angle that the Meridian tht 
Sun is in makes with the Meridian of the Place) 

Fo find the Sun's Azimuth or Poiat of Bearing. 


„% 


vg £1 
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| ; | Co. Ar. 
As Tang. of Declinatiin - - 15.2 - = 9.42906 
To Radios - = - - - _- 10,00000 
So Sine-Comp. of the Hour - 30.0 9.93753 


From which take the Complement of Latitude 
37-32, the Remainder is 35.14. ; 
| oh | Co. Ar, 
As Sine of the Remainder - 35.14 0.23889 
To the Tang. of the Hour 30.00 — 9.76144 
So Sine of the fourth Arch — 74.46 9.98006 


To Tangent of the Sun's Azi- 7 
muth From the South = { 4342 9.98038 
Which is South-weſt 1 Deg, 18 Min. Southerly, and North» 


eaſt 1 Deg. 18 Min. Northerly, that Part of the propoſed Lane, 
Street, Oc. lies 


The Proportion to find the Azimuth, by having the Alti- 
tude, Declination, and Hour given, is ; 


As Sine-Comp. of Altitude 

To Sine of the Hour from Noon, 
So Sine Comp. of Declination 
To Sine of the Azimuth. 


Or, if by having the Latitude of the Place, the Sun's Altis 


| tude and Declination given, it be required to find the Azimuth, 


tis three Sides of an oblique ſpherical Triangle, given to find 
in Angle, which, as I ſuppoſe, thofe that underſtand Survey- 


upon It. 
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CRAFT. Xx 
Of Artificer's Work, and how to meaſure and cf 
up the ſame, the Dimenſions being taken in Fey 
and Inches. | 


LASLERS and gauged Brick-work is computed by the 
Foot Square, but Plaiſtering, Paving, Wainſcotting, 
and Painting, by the ſquare Yard, containing ꝙ ſquare Feet. 
Tiling and Flooring by the Square that contains 100 ſquar | 
Feet * | il 

Brick-work is meaſured by the ſquare Rod of 227 4 ſquar 
Feet; that is, a Rod of Brick-work is a Square, whoſe Leng 
or Breadih is 5 + Yards, when the Wall is a Brick and a half 
thick; and the thicker the Wall is, the more Rods there a: 
in the ſame Meaſure, which is eaſy to be accounted for. 

As here we are to multiply Feet and Inches by Feet and 
Inches, without reducing them to a like intire Denomination: 
Obſerve, as a general Rule, that Feet, multiplied by Feet 
produce Feet; and that Feet and Inches, multiplied togethe, 
produce Inches; but Inches, multiplied by Inches, gie 
Twelfths of Inches. 

I ſuppoſe 1 need not mention, that always any plain Super 
ficies to be meaſured may be imagined to be made up of 0b. 
longs or Triangles, which is their Halves ; and ſo the Dime. 
ſions of thoſe Oblongs taken and computed, by multiplyin; 
their Length by their Breadths, as Examples will better evi 4 


dence. 


le 


1 iÞo 


Example 1. Quzre, how many Feet of Glaſs there are in: 
Window that is 7 Feet 5 Inches high, and 4 Feet 8 Inch 
beers Fo | | 


F. 
T 
T 


The IS * 


7 5 
4 8 


* 


4 : 11. : 4 Twelſihs. 
8 8 . 


0 OO EY Feet. Inches. 


Facit 000 Or, 34 74 | 


ne 
85 


in 
chez 
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The Operati on explained. F 


Eight Times 5 is 40 Twelfths ; ſet down 4, and go 3 Inches; 
$ Time 7 is 56, and 3 is 59 Inches, which ſet down 4 Feet 1x 
Inches: Now having multiplied the Multiplicand throughout 
by 8, I begin to multiply by 4, ſaying 4 Times 5 is 20 Inches, 
ſet down 8 Inches, and go one Foot; then 4 Times 7 is 28, 
and that 1 is 29 Feet, which I alſo ſet down, and add the two 
ſeveral Products together for the Product of the whole. 


Example 2. Suppoſe a Glaſier has done the following Work, 


let it be required to caſt the ſame vp. 


1 Window 8 Feet 9 Inches high, and 5 Feet 7 Inches 
broad. e 1 7 EY 

3 Windows, each 7 Feet 5 Inches high, and 4 Feet' 10 
Inches broad. e DI3NE £16 2b yaa 

1 Window 5 Feet 7 Inches high, and 3 Feet 8 Inches over. 


Fur, Ba, Free, WG Wh to 
2 ::9 7: S134: 2 
$ * 2 4 
3 | 5 : | X 
9 29 : 


-- 


M4 8-1 2ths., 


+» 
IS) 


02 
a 
- 
O 
1 
DD 
O 
Oo 
& | 


45 :- © 


Feet. Inches. 12106. 
Firſt Window - - - 48 : 10 | 

The three Windows — 107 
The laſt Window = 20 


oo 


JI 
QR 
8 
wn 
: 


„ — 


— 


2 * — — Sm — 
2 W + 4 4 8 4 
Pas = 8 2 2 
= . Fe 
— * — 
23434*«„5 „44 we = * 
N : 
a. OS. a 8 ere 
= nes . — — — — 
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Example 3: A Carpenter has made a Table of an oblong 


Form, whole Length is 17 Feet 8 Inches, and Breadth 5 Peet 
7 Inches, which I would have caſt up, becauſe I am to pay 


him for it by the Foot. 


Feet. Inches. 
17 8 
. 
10 3 8 
88 4 
Facit 98 : 7 : 8 


2 4. I have done a Piece of Wainſcotting that is 21 
Feet 7 Inches long, and 12 Feet 8 Inches broad: Naw, hoy 
many Yards are there in this Work ? Becauſe I am to be paid 
by the ard. oy 


Feet. Inches. 
3 
2 3 7 

90275 242 8 


—— — — 


Facit 20-:: 


| Feet. Inch. 7 welfths. 
Which is 30 Yards, and 3 : 4 : 8 


Note At in 21 there is one 12, and © beſides; you may cou 
it 1 : 9 in multiplying by 8, ſaying, 8 times ꝙ is 72, and i 
4 1 go 1s 76; ſet down 4, and go 6; and 8 times 1 15), 
and 6 is 14. 5 5 


The like might have been confidered in the Work of the Exampl 
immediately preceding, viz. in multiplying 17 by 7; whi 
"Obſervation is of Uſe, as it eaſes the Wark, * 


2 | Exanyl 


obyi 


Example 5. A Wall 1 3 Brick thick meaſured is faund to be 
67 Feet 8 Inches long, and 10 Feet 7 Inches high; | 
Quere, How many Rods there are in the ſame. 

Feet. Inches. | f 
+ 
3 


7 

5 : 8 Here caunted 67: 5: 7 as 

8 the aboue Nate ſpecifies, which 

— faves the Work, and is equally 
: 25 an 


_ 808 


Reman 171: 7 : 8 

Lacit 2 Rods, and 171 Feet, 7 Inches 8 Twelfths, which is 
better than 2 3 Rods, | - 

Example G. A Wall two Bricks thick, is 89 Feet 7 Inches 
Jong, and 11 Feet 8 Inches high; Quære, How many Rods 
there are in the ſame ? | 


Feet. Inches. 


89 : 7 
11 8 


a9 
EE 
„ | 


Now theſe are the Feet, &c, where the Wall is 1 Brick 


hick : But, as it is 2 Bricks thick, increaſes the Number of 
et by a Third; thus, 


: 3) 104 
348 


aun Feet. 2 13242 : 
th 272 7064 "WJ 


* 


8 
8 
A 
uy 
* 


— * F . 


8 : 8 Twelfths. 


vs ©» 
Uo 


8 
6 


: * Rods. 


0 ©. 
—_— 
66 069 


4 
6 
3 


I 


* — * 


% * 


7 — - 221 3 <= 2a 
Facit 5 Rods, 32.Feet, 3 Inches, 2 Twelfths. 
ad the Wall been 2 & Brick thick, the Increaſe muſt have 
been 3; and if 3 thick, juſt as much again: All which is very 
obvious and plain, with a little Conſideration. 
| "ns Exampl: 
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Example 7. The Foundation of a Wall 97 Feet) Inches long 
L Bricks thick: From thence to 


is 4 Feet 8 Inches deep, and 


the Water-table is 7 Feet 5 Inches, and three Bricks thick; 
and from the Water-table to the Top of the Wall is 9 Feet 
10 Inches, and but 2 f Bricks thick ; Quære, the Rods in the 


an 


89 


faid Wall ? 
G7 7 97 7 
3 4 
„ 11 1 
. — 4: 
x £ Bric. 723: 8 : 11 1 ric. 455 PA . 
Water- tab. SF 5 2 
1447 28 7 10 3Bric.' 910 89 4 
> Brie. Ir: 9 9 
| Found. 1062 ; 6 « 10! 
Feet. Inches. 
9 . Ex 
9-6 hat i 
8 q TRA 19 
. 
878 3 
Z Brick, 959 : 6 2 10 
2 Brick. 19 0 - 2 
2 Brick, 319 : 10 3 
Upper Fart 1400 7 4 
| Na. 7. 
Foundation 1062: 6 : 10 
Water-tab. 1447 : 5 IO 
Upper Part 1599 : 3 4 
Feet. Inch. 4109 s 4 (2 
274 „ © 5 
8 1386 : 10 : 15 Rods. 
1361 ; 3 | 
"Remainder . "$5 <7 
Facit 5 Rods, and 25 Feet 7 Inches, 


DD = we „ 
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Fanmple 8. The Roof of a Houſe is 57 Feet 10 Inches longs 
ind the Length of the Rafter is 15 Feet 9 Inches; how many 
Square of Tiling is there? | 


Feet. Inches, 
10 — 


. 
Un 
WW 


+. 

Wo 

+> 
O 


910 : 10: 6 the Roof 
2 


100)1821 : 9 


3 = — 8 * 


Facit 18 Squares, 21 Feet, 9 Inches. 


Example 9. How many Yards of Painting is there in a Room 
hat is 17 Feet 7 Inches long, and wide 12 Feet 3 Inches, that 
19 Feet 2 Inches high. 


Feet. Inches 
55 
IT: 5 | 

„ 

2 
60 The Circuit of the Room. 
Feet. Inches. | 
0:23 
60 | 


Ln 8 


9) 1180 (7 


Facit 127 Yatds, and 7 Feet. 
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Example 10 How many Yards is there in a Piece of Painti ; 
95 Feet 3 Inches long, and 17 Feet 7 Inches broad ? 90g 4 


Feet. Inches. 


— 


9)1674 : 9 9 
Facit 186 Yards, 9 Inches, 9 Twelfths. 


As to meaſuring Timber, it is cuſtomary to girth the Treeig 
ſeveral Places, — to take a Quarter of the oh Girth for the 
Side of a Square; which Square, multplied by its Length, gin 
its Solidity, which though not mathematically true, yet Cuſtonj 
has prevalled. 9 | | 4 

Example 11. I girth a Tree that is 35 Feet 5 Inches long i 
three Places, Which Girths are 5 Feet 8 * 6 Feet 101384 
and 7 F et 3 Inches; Quære, How many Feet of Timber that 
is in it: | | 4 


Feet, Inches. : 
S : 8 
6 10 | 
7.5.8 

3)19 


De : 7 Mean-girth. - 


Multiplytheſe Numbers j HS 


_— - - -.2 : 


dw [| wo do oo 21 


a3 * Eo 

Multiplication by 5 - 1 3 7: 4 _ 33th of uf 
BE: | | by 5 and i 

— | * thus, does 

9 * 10 W 


Facit 97 Feet, 10 Inches, and 3 Twelfths of an 2 | 
+ 7 
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Theſe Operations by Twelfths is properly what is called 
Duodecimal Arithmetic : for Inches may be reckoned Primes; 
he next Sub-diviſion Seconds, and ſo on: and a Series of 
heſe Sub-diviſions may be conveniently noted down thus; 
Feet 17: 2 1 1” 10”; which is 17 Feet 2 Inches, 11 Twelfths; 
nd 10 T welfths of a Twelfth, and are thus multiplied; 


Feet, 


Wh 
N 


* 


" 
I 


3 
0 


2 


; 3 . 


O 
26.410 :: 


v» „„ 
O 


1 n 


Product, Feet 23 . | 11 "I. if . 8” : | 90g 


To underſtand this you muſt know that Seconds muitiplied 
by Seconds give Fourths, and that Seconds by Primes give 
Thirds, and the like, according to the Addition of the Indices. 
But to explain the Operation a little more, I ſay 5 times 3 is 
45“, ſet down 3“ and go 1; then 5 times 2 is 10”, and the x 
$11”, and ſo on. FR Files e 


You may obſerve, according to this Method of Notation, 
that Feet, &c. may be thus very properly ſet down 
gk 05 3 Zacks. | I. ; 


Note, It is @ Rule among Maſons in meaſuring Chiinnies ta 
multiply its Height from the Foundation to the Hearth of the 
next Chimney by its Girth, taking the Thickneſs of the Jambs fot 
its Thickneſs, proceeding thus till they come at the Shafts; which 
they girth likewiſe, and multiply by their Heights, and augment 
this laſt Product by a Third, | 


Example 12. Suppoſe a Chimney, from the Foundation to 
: Hearth of the next, to be 11 Feet 7 Inches, let its Girth be 
S 2 29 Feet 
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29 Feet 5 Inches, and the Thickneſs of the Jamb be 2 Bricks, 
then how many Rods in it? 


i Feet. Inches. 


3 
. 


fr 


"Wo 
323 | 7 
1+ Brick. 240 : 8 11 
6 . 
6 


Z Brick. 11 3 
2 Brick, 113 


Feet. Inch. 


A742: % 20 5 9 | 2 Rods. 
68 
Remains 23: 4: 9 8 


— 


That is 2 Rods, and 27” 2 4: 95 


After this Manner are you to proceed: for by meaſuring te 


Chimnies between every Floor, and computing the Shafts, i 
Jaſt, you will have the whole Stack, 


Obſerve in meaſuring Returns in Brick-work, not to meaur 
the T hickneſs of the Wall twice: As, ſuppoſe a ſquare Pl 
walled about, and that you meaſure the ſame on the Out:ſice; 
then in two Sides you meaſure the full Length, and in eite 
of the other two abate twice the Wall's Thickneſs, or ratet 
meaſure them ſo much ſhort; but Practice will inform you i 
Things of this Nature, better than many Words: And it vil 
not be improper to form to yourſelf ſome Method of Bock 


keeping, to enter ſuch Surveys in, as perhaps it will be more 
convenient to calt them up afterwards, - 


CHAP 
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CHAT JTK 
How to take an imacceſſible Altitude. 


Deſire to know the Height of the Tower B C; but the ho- 
rizontal Line AB being unpaſſable, I have no Bj 
other Means than to take two Stations of different . 93. 
Altitude in the Tower A D. 
The Eye being at A, I obſerve the Top of the Tower C, and 
find by my Inſtrument, the Angle CAB to be 52 Degrees: 
Then from the Top of the little Tower A D, which is 32 Feet 
high, at D, I again obſerve C, and find the Angle ADC to 
be 124 DS 5 
Having finiſhed my Operation, it is plain, in the Triangle 
ADC, there is known the three Angles, beſides the Side A 5 : 
for go Degrees, leſſened by 52 Degrees, is the Angle A; and 
the Angle A, and the Sum of the Angles A and D; taken from 
i80 Degrees, is the Angle C of it. - 
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Now it is only neceſſary to find AC in this Triangle, which 


e 5 as follows. | 1 = 
s As Sine of C 18? n — — 9.489982 
N So is the Sine of D 124 — — 9.918574 
In | | — — — 

il 11.423724 

Dk 2 


To A C—86 _—_ C0550 
Now, in the right-angled Triangle ABC, I have the Loga- 
tithm of AC, beſides the Angle A: Therefore, 

As Sine of B, or Radius — — 10.000000 
To AW ĩ·uZ ie 
So Sine of A 52? — — — 9.896532 
To BC 67.65 — — — 1.830274 
8 3 Which 


P. 
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Which 67.65 added to your own Height, or Height of your 
Eye at A, when you firſt obſeryed the Top C of the Tower, 
is the Height required. | 

But if you can have Acceſs from the Station A, to the Bot. 
tom of the Tower at B, meaſure the Space AB, and by the 
foregoing Directions find the Angle CAB; and then the Pro- 

par tion will be . | 


As Radius 

n 

So Tangent of the Angle CAB, 
To Height of the Tower B C. 


Or, it may be done by a Staff or Rod ſet perpendicular (if the 
Ground be plain, no matter whether it is level or not.) 
Let the Staff be ſet up on that Side of the Tower from the 
Sun, fo that the Shadow of the Top of the Tower may juſt fall 
pon the Top of the Staff, and then will the Shadow of the 
Top of the Staff and of the Tower fall in one Point, and each 
will be in Proportion to the Length of its Shadow. 


Example. Let the Tower be BC, and the Shadow of the 
Top of the Tower fall upon the horizontal Line AB; at A ft 

up the Staff between B and A, ſo that the Shadoy 
Fig. 93. of the Top of the Staff, or Pole, may likewiſe fall 
at A, then it will be, 


As AE (the Diftance from the Point A, where the Shadow 
of the Top of the Tower falls to the Point where the Suff 
is erected) CD | 

To EF, the Height of the Staff or Pole; 
So AB, the Diſtance from A to the Foot of the Tower, 
To BC the Height of the Tower required. 


C HA. 
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CHAP. XVIll. 


Of Colours proper to be uſed in waſhing or ſhading 
Maps and Plats, and how to prepare them and lay 
them on. 


EF ORE I ſpeak of the Colours themſelves, it will be ne- 

ceſſary to give an Account of the proper Liquids to mix 
them with, ſo as that they may be ſo tranſparent as not to ob- 
literate or deface the Lines, Trees, Houſes, or whatſoever is 
neceſſary or ornamental to the Map, and yet that they may be 
durable, ſo as not to fade and decay; and likewiſe ſo ſtrong, as 
not to ſink ſo much into the Paper, as to deſtroy the original 
— and Strength of the Paper: And theſe Waters are made 
as follows : | | 


To make ALUM-WATER. 


Take a Pound of Alum and beat it to Powder; then put it 
into a Gallon of Water and boil it, till the Alum be melted ; 
and when cold put it in a Veſſel for your Uſe. 


Note, If you wet your Paper with it before you lay the Colours 
on, it will not only keep them from ſinking into it, but alſa add 
a Luſture and Beauty to them when laid on. 


To make GUM-WATER. 


Take a Quantity of the whiteſt and cleareſt Gum-Arabic, 
and bruiſe it into ſmall Pieces; then put them into a fine Lin- 
nen Rag, and hang the ſame in clean Water till it be diffolved ; 
then put your Fingers into the Water, and try its Stiffneſs, for 
if it feel too glutinous, add Water; but otherwiſe add more of 
the Gum at your Diſcretion. | 


Note, You temper maſt of your Colours with this Water. 
= | The 
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The Names of Col ouxs proper to waſh and adorn Maps, Ke. 


GREENS. 
Verdigreaſe, Sap-green, Verditer, Bice. 


n 
Saffron, Yellow-berries, Arſnick, Maſticot, Gamboge. 


| BLuEs. 
Blue, Indico, Logwood, Bice, Ve. 
ter, Litmoie. 


F BLAcCKs. 
Lamp-black, P:inters-black, Indian Ink, burnt Shavings g 
Ivory or Harts-horn, c. inge 


| WHITES, 
. White-lead in Flakes. 


| BROWN S. | 
Soot of Wood, Rinds of Walauts, Spaniſb Brown, and 
Umber, ; : 3 


Revs. 


Carmine the beſt, Indian Cakes, Vermilion, Red-lead, 
Roſet, Turnſole, Brazil, Scarlet Flocks, Lake, &c. 


Now, as theſe Colours (according to their Nature) are to 
be ground, waſhed, ſteeped, or diſſolved, boiled, or perhaps burnt 
before they are ground: Here follow the various Methods of 
ordering them. 


To grind a Cohur. | 


Put the Colour on the Grinding-ſtone and break it pret 
ſmall with your Muller, if it be in Lumps, and pour a little 
Water at a time to it, as Occaſion requires; and fo grind it 
with your Muller till it be very fine, and then put it into any 
thing, and when dry reſerve it for your Uſe, - 


Note, The Colours that want grinding are, Vermilion, Lale, 
Indico, WVhite-lead, and Maſlicot, 7 
| 0 
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To waſh Colours, 


Put the Colour and ſome clean Water into a Baſon, often 
ſtirring it together; then let the Colour ſettle, and pour the 
Water off, and put in ſome more clean, doing as before; ſo re- 
peating the Method till the Water you pour off has nothing of 
Filth (wimming at the Top: Now, before you take the Colour 
out of the Baſon daub it thin about its Sides, and as it dries, 


the better ſtill to dry it, and it is done. 


Note, The Colours to be waſhed are Red-lead, Arſnick, Bice, 
Reſſet,. Verditer, and Spaniſh Brown, 


To ſteep Colours, | | 

Is to diſſolve them in Liquor, either hot or cold; and the 
Colours to be diſſolved in cold Liquors are Litmoſe, Saffron, 
Yellow-berries, Sap-green, Indian Cakes, and Gamboge; 
but the Colours to be ſteeped or boiled are Rinds of Walnuts, 
French Verdigreaſe, Turnſole, Brazil, Logwood, and Wood- 


| ſoot, | 


Note, Colours ſteeped in hot Liquors are to be kept cloſe in Glaſſes. 


To burn Colours. 


Put your Colour and Water into a Crucible, and cover the 
Crucible with Clay, ſetting it into a hot Place of the Fire till ic 
be red ; then take it out of the Fire, and the Colour out of the 
Crucible when it is cold, and it is fit to grind. 


Note, Colours requiring burning are Lamp-black, Hariſborn, 
Spaniſh Brown, Ivory, Printers-black, Umber, and other 
groſs ones, . 


To temper Colours. 


Put your Colour into a deep Shell and ſome Gum- water to 
it, which will ſoon mollify it, and with your Finger do the Co- 
Jour againſt the Shell, till all the knots be diſſolved ; then with 
our Pencil ſtroke the Colour from the Side of the Shell to the 

ottom, and it is done; only obſerving if it be too thick, to add 
more of the Gum-water to it. | 


Note, Waſhed Colours are thus to be tempered, but as to feeped 
ones the Liquor of them is only to be uſed. | 8 
: | | The 


ſome will drop down, tho? what at laſt ſticks to the Sides will be 
the better Colour; all which things put on a Sheet of Paper, 
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The ordering each Colour, without C ammixture, 1 
the beſt Advantage. 


REDps. 


Vermilion, if ground and tempered with weak Gum-yatr 
gives a deep Red or Scarlet Colour. 
Reſet, waſhed and tempered with Gum- water, is at firſt 1. 
moſt like Lake, tho' ſubject to fading; but tempered with In. 
Zil-water, it will be of a deep Colour. 
Carmine, tempered with Grum-water not ſtiff, gives the beſ 
. of Reds. | 

Lake, ground or tempered with Gum-water, is a deep Pink 
or bloom Colour. 

Red. lead waſhed is a Colour between a Red and an Orang. 

Turnſole, put into Vinegar with ſome Gum-water ove 1 
Chafing-diſh, and well ſqueezed in the Liquor, will give a god 
Colour for ſhadowing any Yellow with. 2 

Fidian Cakes, thus managed, is a good tranſparent Red. 

Brazil, the Filings or Raſpings in Vinegar and ſmall Ber 
in an Earthen Veſſel, with Powder of Allum boiled to heigbter 
+ the Colour, gives a light violet Colour, | 

Note, After you haue ftrained it off, it is proper to add alilit 

Gum Arabic to it. | 

Scarlet-flacks boiled gently in Water about five Hours, putting 

in a Spoonfull of Soap-lees, gives a tranſparent Red or Scat 


Colour. | 


GREENS. - 
Verditer, waſhed and tempered with Gum-water, makes 19 
tranſparent Green: But half a Pound of French Verdigreaf, t 
with an Ounce of Argol boiled in a Quart of Water, makes a 
good tranſparent Green, inclining to a Blue. 
Note, This Colour requires about frve Hours gentle boiling, and 0 


when it is done, it muſt fland a conſiderable time a. ſettling, tid 
you may pour the clear from it. | 


Bice, waſhed and tempered with Gum-water, makes a good Sy. 
Green, tho” not tranſparent. | 
Sap-green ſteeped in Water, with a little Alum powdered, i 


-a Green to ſhadow withal. 
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YELLOWS. | | 1 
t Saffron, ſteeped at Night in Water, makes an excellent clear 1 
old Colour. | 11 
: Yellow-berries, ſteeped in Alum-water, is a tranſparent 1 
Yellow. | | b \ 170 
Arſnick, waſhed and tempered with Gum- water, is a Gold- Wt (i 
i colour; though there are ſeveral Kinds of it, as more Red, or n 
; more Yellow. FS. | NEE: 
1 Maſticot, ground and tempered with Gum-water, is a good, 1 
* tho no tranſparent Yellow | 1 
Gamboge, with Water only, does at laſt make the beſt and | 
fl moſt tranſparent Yellow. 4 q 
BLueEs. | alt 
c Ultramarine, tempered with weak Gum-water, is the beſt 1 
Blue. | 1 
; Indico, tempered and ground with Gum-water, is a deep Blue, 'v 
: and fit to ſhadow Blues withal. . b 
x Logwood, managed as Brazil (which ſee among the Reds) is 1 | 
a very good Purple. * 
Bice, waſhed and tempered with Gum- water, is a good Blue, 
tho' not tranſparent, of which there are ſeveral Sorts, lighter or . 
| darker, I. 
Verditer ſo managed is a good Blue, but not tranſparent. * 
it Litmsſe cut into ſmall Slices, and ſteeped in weak Water 155 
(made of Gum Black) a Day or more, is a tranſparent Blue. 1 
. | | BLACKS. - 1 
 Lamp-black, Printers-black, Furry, and Hart horn Shavings PH 
. ground, and tempered with Gum- water, are all good 4 
acks, a | ; $f 
no Indian Ink, ground and tempered with a weak Gum-water, is 
1 the beſt Black to ſhadow deeper Blacks withal. | 
$4 | 


WHITES. 


White-lead, round and tempered with Gum-water, is the 
ett White. . | 1 


BROWNS. 1 

1 Mood-ſeot, or Rinds of Walnuts boiled in Water and ftrained 
with ſome Gum - water to it, either of them is a good Colour 

5 to diſtinguiſh Roads, Sc. by. 5 
Umber burnt, ground, and tempered with Gum-water, is a 

15 good Haw colour, and looks well on Gold. 

Saniſd Brown ſo ordered makes a good Liver Colour. D 
| | ow, 
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Now, as theſe Colours are in all reſpects ſufficient in them. 
ſelves to beautify any Draught: I fha!l only inſtance how they 


may be made fadder or lighter, by mixing thoſe of different Kind 


ether, as Greens with Yellows, &c. For tho' the Colours 
mentioned be ſufficient, yet it may be requiſite it ſhould be paler 


or ſadder. Therefore as to a Green, Verdigreaſe-water, and 


Yellow-berry-water, according as they are mixed, make a lighter 
or darker Green, and, as being tranſparent, is a Colour better 
for this Uſe. 

And you may obſerve alſo, that a different Colour may be 
produced by mixing different Colours together ; as a deep Green 


may be made of Litmoſe and Yellow-berry-water mixed toge- 


ther, viz. a Blue and a Yellow, c. 

Knowing how to make a Colour lighter or ſadder, you ate 
able to make Colours proper to ſhadow with, as light Colours 
are always ſhadowed with fadder of the ſame Nature, viz. lighter 
Greens with deeper, Sc. as for inſtance, obſerve ; | 

Verdigreafe may be ſhadowed with Indigo and Yellow-berr. 
water mixed together. 

Gamboge and Yellow-berries may be fhadowed with Umber 
mixed with Red-lead or Vermilion. 

Maſticot may be ſhadowed with Red Arfnick. | 

Verditer and Bice with Indico. | | 

Spaniſh Brown may be ſhadawed with burnt Umber and Brz- 
All- water mixed together. x | 

Wood foot and Walnuts with Umber, and Umber wi 
burnt Umber, c. | | 

Which is obvious to any that can rightly diſtinguiſh Colours 
fingly of themſelves, and have a Notion of producing others by 
co-mixing thoſe of different Kinds, &c. as I have already in- 


ſtanced. 


Having your Colours ready for ſhadowing, and all in order 
to lay them on your Draught, it is preſuppoſed you are ſtocked 
with Pencils, ſo as to have Pencils of different Sizes for each 


Colour, to prevent the Trouble of frequently wege them 


(in Water with a Linen Rag) as you have Occaſion to uſe diffe- 
rent Colours for one Uſe or another. 

Chufe Pencils by their Fulneſs of Hair next the Quill, which 
ought gradatim to leſſen to the End in a Point, as you may try 
by drawing it through your Lips. | 
Now, as to the actual laying on the Colour: Suppoſe you 
bad the Plan of a Survey only in its Lines, and would lay the 
Colour about a Field in it; dip your Pencil into the Colour, 
and draw it along of an equal Breadth about the Field, in the 
Inſide thereof, broader or narrower, as the Field is more or leſs 

In 
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in Quantity; then juſt wet your Pencil in Water, and pencil off 
by degrees what you before did, towards the Middle of the 
Field; only, Note, You are to pencil off only from the Inſide 
of the coloured Breadth ; for by this means the Colour from the 
Outſide of the Field will ſeem by Degrees to vaniſh, and ſo look 
the more beautiful to the Eye. And when Landſcapes are di- 
vided into ſeveral 'Tenures, or great Eftates ſo divided, it is pro- 
per in one intire Colour to ſtrike out each Parcel, and a different 
Colour to each Parcel is needful: And it is adviſeable that ev 
adjacent Field ſhould be bounded with a Colour ſomewhat diffe- 
rent, which muſt be refered to the Judgment of the Artiſt, as 
the colouring of Maps is not always for Ornament only. 
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Practical Surviying. 
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T is neceſſary to inſert this Table of the Sun! 

I Declination, becauſe I laid down a Method, MW 
Page 249, for correcting the whole Work of a} 
Survey, either County or City, by Aſtronomical | 
Calculation, in which the Sun's Declination is | 
required; but, as I conclude, that thoſe who un- 
derſtand ſo much Aſtronomy as to correct their} 
Survey by theſe Directions, need not be taught} 
the Uſe of theſe Tables of Declination; I think} 
a further 9 altogether needleſs. 
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Of LEVELLING, CoNVEYING, 
{of | WATER, Ge. 


SYSONVEYING of Water depends upon level- 
ling, becauſe all the Surface of the ſame Body 
Jof Water, or other Liquids, inclines to be 
» equally diſtant from the Center of the Earth, 
except by the Preſſure or Agitation of ſome 
other Accident that affects it; as a Stone, 
A thrown into the Water, does by a ſudden Diſ- 
turbance of the Fluid, cauſe the circumjacent Parts to fly off in 
concentric Circles; but, when that is over, the Surface of 
the Water inclines to redace itſelf to its firſt natural horizontal 
Poſition : And the like may be ſaid of a Liquid that is diſturbed 
dy Wind, or any other Accident; its Surface is rough, in Pro- 
rtion to the — it meets with, and the N — of 
Water acted upon. And thus the vaſt Ocean is more affected 
and diſturbed, its Waves more ſwelling and boiſterous than thoſe 
df a River, becauſe a greater Quantity of Water; and a River, 
hoſe Current tends to Windward more than that which tends 
o Leeward, though with the ſame Gale of Wind, becauſe it 
neets with more Oppoſition ;.but every Quantity of Water, whe- 
er greater or leſs, inclines, as ſoon as the Diſturbances removed, 
o reduce it{elf to its former horizontal, of rather globular F m_ 
| T ut 


uur. 
But there may be a mechanic Power applied, which by it 
Force will act upon the weaker Body, and put it out of its n. 
tural Poſition; as we ſee in common Water- pumps, which yil 
convey a great Quantity of Water far above the Surface of te 
whole, which is contrary to its natural Tendenty; but this 
oecaſioned by the Force of the Pump's exhauſting the Fluid, ai 
the Air preffing upon the Surface of the remaining Part, to ſuyj 
the Deficiency, produces that EffeR, as may be thus proved, 
If the Rejervoir of Water, that ſupplies the Pump, was ſo cj 
luted, that the circumambient Air could not penetrate to ſupply, 
Place of the exhaufted Fluid, the Pump could not perform its Off 
. notwithſtanding that there was Water enough to ſupply. it, andi 
Pump ſtood deep enough in that Water to aft upon it. 
But ſetting aſide that Part of the Hydroftatics, my Buſiueſs ny 
is to treat of the Poſſibility of conveying Water from any u 
Place to another Place aſſigned; and this may be brought uk 
two Heads, | Et 


Firft, To convey Water in cloſe Pipes, and to give Reaw 
for the Tendency of Water upwards, as we ſee the Ns 
River Water conveyed by Pipes. foto the ſeveral Apu 
ments in London, tho” two or three Stories high. 
Secondly, To convey Water by an open Brook, Rivuletq 

-  - Other Aqueduct, when the Water is not conſined to Pig 
but lies open, as the New: River from Ware to Londen; 


as any other River in its natural Courſe. ' 


4 As a Preparative to either of theſe Methods of convey ing V 


- ter, we are to conſider the Level; for (as I ſaid before) the % 
face of the ſame Body of Water inelines to be equally dift 
from the Earth's Center; and it would be in yain to attempt 
convey Water from one Place to another, without finding fi, 
; whether-there is a Deſcent from the former Place to the latt, 
which is beſt performed by an Inſtrument called a Level" 
vhich there are ſeveral Sorts ; of ſome of which take the folls 
ing brief Deſcription. 48 88 | 


rn 
A Water. level is a round Tube of Braſs, or any ſolid Ma 


or Matter, of about three Feet gee, or more or leſs at Pleaſutt 
+ The Ends of it are turned up at ight-angles, to receive tu 


Glaſs Tubes (one at each End) to be placed perpendicular! 
the Body of the Level, and to be luted Qloſe to the Braſs 1 


APPENDIX. 275 
to retain the Liquid therein contained without leaking; and then 
pour into it ſo much common Water, or rather ſome other Li- 
quid, 'of a Colour that may more eaſily be diſtinguiſhed from 
the Colour of the Glaſs: fix it upon a proper Pedeſtal, with a 
Ball and Socket, c. the Liquid in both Ends will be horizontal 


K from the Principle above aſſerted, to wit, That all Parts ef the 
Surface of the Nor Body of Liquid, incline to be equally diflant from 
Center of the Barth, V 1 
1 5 Of ihe AIXR-LE VII. | 
, "There is another ſort of Level called an Air-level, which is 
h a ſtrait Cylindrical Glaſs Tube, filled within a Drop, with any 
Liquid that will not freeze, for which Reaſon Spirits of Wine 
" is moſt frequently uſed, and from thence ſome call it a Spirit- 
0 level: This, when ſo filled, is hermetically ſealed at the End 
* at which the Spirit was poured in, or at both, if it was open at 
both the Ends; and when horizontal, the Bubble, or Place 
poſſeſſed with Air, will be in the Middle; but if never ſo little 
ky declining from an horizontal Poſition, the Bubble flies towards 
* the upper End, becauſe any Quantity of Air is lighter than the 
ut lame Quantity of the Liquid contained in the ſame Level; but 
when the Bubble is in the Middle, the Level is truly horizontal; 
F and conſequently, having proper Sights fixed at each End, per- 
1 pendicular to the Tube, and of equal Length; any thing ſeen 
je through theſe Sights (whether ſmall Holes, or croſs Threads, &c.) 
when the Bubble is in the Middle of the horizontal Tube, is 
. truly level or horizontal. en 582 1 Hh 
91 £ D EPR E | 
fit F che PixumB-LEVEL.. 
0 This is ſo common amongſt Carpenters, Bricklayers; Ec. 
at that it needs not a large Deſcription, it being compoſed» of a 
1.6 Piece of Board or Plank, of two, three, four, hve, or ſux Feet 


Length at Pleaſure, and another Piece fitted into. it at Right- 
angles, or perpendicular to the former, and ſet upon the Middle 
of it: At the Top of which a Line is fixed, and a Plummet at 
the End of that Line, with a Hole for the Plummet to play in 
Without Interruption; and then, when the Baſe of the horizontal 
Med 00 is ſo fituated, the Plumb-line falls juſt in the Perpendicu- 
alm ; the ſaid Baſe is then in a true horizontal Poſition; and, 
e tn 10 P lumb-line deviates from the Perpendicular, the Baſe de- 

1ar vi © x in the ſame Proportion from an horizontal Poſition. 
 ſov e Inſtance in ſeveral other Sorts of Levels, but they that 
dow the Uſe of thee, N a little Application know = 
N 5 e 


% 
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'VUſe of all Inſtruments deſigned for that Purpoſe: But it is ne- or! 


ceſſary to give the following Caution in the Uſe of Levels, vin. 


The Earth is a Globe, and, as I have ſaid before, the Surface 
of any Body of Liquid inclines to be in every Part of it equally 
"diſtant from'the Center of the Earth. ——T herefore, 


The leſs Diſtance you take in Levelling, the truer your Leut 
is; for although the Surface of the Sea ſeems at a ſmall Diſtance, 
to coincide with, or inſenſibly to differ from a Right-line, ye, 
if continued, it is evident, that as the Tangent- line cannot co. 
incide with the Circle, but only touch it in one Point, ſo the 
Level being a ſtrait Tube, when placed horizontally, the Middle 
of it is neareſt the Center, and moſt affected with the Grayiy 
that acts upon the Object that is in the Tube. As for Inſtance; 


Every thing that we call perpendicular to the Surface of the 
Earth, muſt have an equal Tendency to its Center: Thus, fo 
Illuftration, ſuppoſe DH IK be the Circumference or Surface d 


1 84 the Earth, A its Center; let DB, and alſo EC tr thi 
g. 94 built perpendicular (as the common ſound Wayd 
Building is) the Lines CE and BD tend equally to the Earth! | 
Center, and terminate therein; and therefore cannot be paralle 
becauſe they are at ſome Diſtance at the Surface, and terminat 
in one Point at the Center A. | N 
Hence, though DB be equal to EC, and conſequently AB 
equal to AC, yet the Line FC drawn at Right- angles wit 
AC,- and the Line BG drawn at Right-angles with the Lin: 
AB, will interſect each other in L; fo that if from C yo ; 
would behold B, it would be ſuppoſed much lower ; that is 
the Line BD would be thought ſhorter by this Way of Level * 
ling, than the Line EC, becauſe the Point B falls under or be Ry 
low the viſual Line CF, which by this Method, muſt be deem: af 
ed: horizontal, becauſe-perpendicular to the Line drawn fron on 
C to the Center of the Earth. . the 
But by the ſame Rule BG, being drawn perpendicular u ( 
AB, will repreſent EC ſhorter than BD, becauſe the Point C {ai 
appears below the Line BG: and although this cannot vaſtly en BY 
in the ſmall Space that comes within the Reach of any one Ob- yo 
ſervation, yet it is ſufficient to prove that no two Walls, C, Wil 4 
can be parallel to one another, if they are both perpendicular, tio 
and tend equally to the Center of the Earth; and conſequently, b 
that the ſhorter Diſtances we take in Sight-Jevels, the near! Le 
we approach to the Truth. | 8 . me 
From what has been ſaid, the different Ways propoſed for I th 


conveying the Water, -viz. by cloſe Pipes, and by open . 
1 8 01 
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or Rivulets, is to. be performed as follows ; ſetting aſide the me- 
chanic Force before hinted, which raiſes Water above its natu- 
ral Tendency, as the Works at London- Bridge ſupply Places in 


ce the City that are ſituated very much above the Surface of the 18 
ly WY River Thames. 5 | | 
al And firſt of conveying Water by its own Gravity, without 1 
N any mechanic Force added to it, when it is to be carried in 1 
wy Suppoſe it was propoſed to convey Water from the Head of a | 
, Fountain at G, to a Houſe at L, and to carry it up two Pair Bi 
y of Stairs in the ſame, when conveyed by Pipes under-ground. to {I 
q the Foundation; and it is required to know, whether it is poſ- SH 
A ſible to be done, and if it can be done, to know how it is to be Fi 
he performed. _ . | | 5 9 
ar And firſt, in order to know, whether it is poſſible to convey 5 
d Water from any Spring, &c. to any other Place propoſed, take Ji 
, ts cher. Rule.by the Wie, © oor by 9 
ls If the Place to which the Water is to be conveyed, is lower [ |. 
el or nearer the Centre of the Earth than the Head of the In 
ate Spring, it is certain the Water will incline to the loweſt 13 
Place by the Hypotheſis before aſſerted: But if the Place 1 
F: | propoſed be higher or further from the Centre of the Earth | 
" than the Head of the Spring, the Impoſſibility of its being 19 
mm conveyed is proved from the ſame Foundation ; and this is 4 
i | #0 be determined by the following Directions. XN OR 1} 
* Place your Water- level at ſome convenient Diſtance from 10 
10 the Spring- head, in a Right- line towards the Place to which 1 
* the Water is to be conveyed; as at 30, 40, 60, or 100 Yards A! 
wo diſtance from the Spring-head. Then have in Readineſs your 10 
on two Station- ſtaves divided into Feet, Inches, and Parts of Inches, wh 
- from the Bottom upwards: Being thus provided, cauſe one 10 
te (whom you may call your fit Afſifant) to ſet up one of the $1] 
9 ſaid Staves at the r and require another (which you vl 
Ob- may call your ſecond {//i/tant ) to erect the other Staff beyond 1 
5 your Inſtrument, at 30, 40, 60, or 100 Yards foward, towards L 
* the Place to which the W ater ſhould be conveyed. Theſe Sta- gil 
10 5 tion-ſtaves being erected perpendicular, and your Water-level "LRil 
en about the Mid-way preciſely horizontal, go to the End of the Ti 
Level; and looking thro' the Sights, cauſe your firſt Aſifant to Bib 
; move a Leaf of Paper up and down your Station- ſtaff, till thro”: At 
for I the Sights, you ſee the very Edge thereof; and then, by ſome: 1 
125 8 TY | known li 


cloſe Pipes. 
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known Sign or Sound, intimate to him'that the Paper is then 
in its true Poſition : Then let this t {ant note againſt 
what Number of Feet, Inches, and Parts of an Inch, the Edge 
of the Paper refteth, which he muſt note down in a Paper: 
Then your Water-level remaining immoveable, go to the other 
End thereof, and looking through the Sights towards your other 
Station-ſtaff, cauſe your ſecond Aſſiſtant to move a Leaf of Paper 
along the Staff, till you ſee the very Edge thereof through the 
Sights; and then (by ſome known Sight or Sound) cauſe him 
to take notice what N of Feet, Inches, and Parts of an 
Inch, are cut by the ſaid Paper, which order him alſo to keep 
in Mind, or note in a Paper, as your firſt Afiftant did. 
This done, require your fir/? Aſi/tant to bring his Station- 
ſtaff from the Spring-head, and c-uſe your ſecond ' Aſſiſtant to 
take that Staff, and carry it forwards towards the Place to which 
the Water is to be conveyed, 30, 40, 60, or 100 Yards, and 
there to etect it perpendicular, as before, letting your fi {ſil 
ant ſtand at the Staff, where your ſecond Aſſi/tant before ſtood: 
Then in the Mid-way between your two Aﬀiſtants, place your 
Water- level exactly horizontal, and looking through the Sights 
thereof, cauſe your fir/# Aſiſtant here to move a p r up and 
down, and when you give them a Sign to note what 4 of 
Feet, Inches, and Parts of an Inch, are cut by the Paper, and 
note them down: Then going to the other End of the Water. 
level, looking through the Sights, and cauſe your ſecond Aſian 
to move a Paper along the Staff, and note the Feet, Inches, 
and Parts of an Inch, as before. 1 
Then cauſe your fir? Aſiſtant to bring away his Station-ſtaf, 
and cauſe your ſecond Aſſiſiant to take it, and carry it 30, 40, 
60, or 100 Yards forwarder, towards the Place to which the 
Water is to be conveyed: And, leaving your fir Aſſiſtant at 
the Place where your ſecond Aſſiſtant laſt. ſtood, place your 
W atex-level again in the Mid-way between your two Afi 
ants; and looking through the Sights, as before, cauſe each of 
them to move 2 Leaf of Paper up and down their Station-ſtaves, 
and note dow in their ſeveral Papers the Number of Feet 
Inches, and Parts of an Inch cut, when you looked through 
the Sights of your Water-level, ' OOO 
In this Manner you muſt go along from the Spring-head to 
the Place unte which you would bave the Water conveyed; 
and if there be ever ſo many. different Stations, you muſt, in all 
of them, obſerve this manner of Work preeiſely: So by com- 
paring the Notes of your two aſſiſtants togerher, you may eaſi 
know whether the Water may be conveyed from the Pes! 


rg 


| 
: 
q 
f 
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head to the deſired Place or not, though there be many Hills 
between. 75 885 


Here note, That in your Paſſage between the Spring-head 

and the appointed Place, from Station to Station, you muſt 
obſerve this Order, otherwiſe great Error will enſue, vis. 
That your f/ Afilant muſt, at every Station, ſtand be- 
tween: the Spring-head and the Water-level; and your 
ſecond Aſſiſtant muſt always ſtand between your Water- 
level and the Place to which the Water is to be conveyed : 
Thus, by obſerving the Order in your Work, you ſhall 
have no Confuſion, neither ſhall one of your Aſſiſtants 
take more Pains than the other. 7 26 


Having thus orderly proceeded from the Spring-head to the 
Place appointed, call both your Aſſiſtants together, and cauſe 
them to give in their Notes of Obſervations at each Station, and 
add them together ſeverally: Then, if the Note of the ſecond 
AMflant exceed (or be greater than) the Note of the l A- 
ant, take the leſſer out of the greater, and the Remainder will 
ew you how much the appointed Place, to which the Wate 
1s to be brought, is lower than the Spring-head. | 


* 1 * 


Tue firſt AAiſtant's Note. The ſecond Aſftant's Note. 


— — 


Station.] Fret. Inch. Parts. | Station Feet. Inch. Parts.” 
4.73911 415 3 Wo. * 7 75 . IT | 33 1 WO 
r 

2 1 2 nF 

— c 
3 P. 6 O 3 3 bn o + 

— — — — — — — 
Sum 18 10 3 Lo 1 by 11A 8 


By this Table you may perceive, that the Notes of the fir 
Alan, cells abet his vers Stations, being added 4 <a 
| to amount to, 18 Feet, 10 Inches, and 4 qf an Inch; and the 
4 Notes of your ſecond Aſſiſtant at his evra Grains being added 
UI together, amount 'to--21 Feet and 2 Inches: So the Number 
5 of the fie Aifant's Obſervations, beiog taken from the Num- 
or ber of the ſecond, there will temain 2 Feet, 3 Inches, and 4 of 
J an Inch; and ſo much is the Place, to which the Water is to be 
head | 9 14 17 55 | MY brought, 


J. 
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brought, lower than the Spring- head, according to the ſtrait 
Water-level; and therefore the Water may eaſily be conveyed. 


Note, That H repreſents the Inſtrument or Water- level, 


Fig. 95. 


and K the Station-ſtaves'; G the Spring- head, and 
L the Place to which the Water is to be conveyed, 


Here Note, That when you have called your two Aſſiſtantz 
together, and examined there ſeveral Notes, and added them 
together; if then you ſhall find the Sum of your fir? 4 - 
ant's Notes to be greater than the Sum of your ſecond A is.. 
ant's Notes, that then it is impoſſible to bring the Water 

from that Spring- head to the intended Place: But if the 

Sums of the Notes, of your Aſſiſtants do exactly agree, there 

is then a Poſſibility of effecting it, if the Diſtance be but 
ſhort, though with more Charge and Difficulty. 


© When Water- levels are made with Teleſcopes four or five 
Feet long, then great Diſtances may be ſeen very diſtindt; 
© and in ſuch Caſes, Allowances may be made for the Curvature 
< of the Earth, as before hinted, which muſt be as in the folloy- 


ing Table. 


Diſtances | Allowances "0 
l 


in Chains Inches and Parts, | 
IO | _ 9124 
179 
* 5496 5 
25 5772 
30 1,116 
35 1,519 
40 1,984 — 
4 25511 
* | 3088 | 
55 2: 7 
bo 2484 5 
. 
FR... 6,07 . 
4 $948 
44 3536 4 
* 90 10, 044 5 
95 | 11,191 


Or, by the Pen, thus ; multiply 
the Square of the Chains by 124, 


and divide the Product by 100000 

© So, if it be required to know what 
© Allowance muſt-be made, when the 
© Leyel is 40 Chains diſtant from the 


_ © $tation-ſtaves ; Work thus, 


— CE 


. coi Aud 


© in like Manner, if the Station-ftaff 


4 - © were” diſtant” from the Level 80 
Chios, or one Mile; the Allowance 


© is 7 Inches r. 


« And 


IRR NUR — al 
* And by theſe Allowances muſt each Obſervation be leſſened 
| jn the Accounts of both your Aſſiſtants. Theſe ReQifications 
« give us the true Level; but for the Current of the Water an- 
f « other Allowance muſt be made, according and proportionable 
| , OP OY | 
to the Velocity required in that Current. 
: « Laſtly, Obſerve, that of theſe three Allowanees, that, for 
the Error of the Level, which is the firſt, is always propor- 
© tional to the Sum of the Diſtances ; and the ſecond, which is 
for the Curvature of the Earth, is as the Sum of the ſeveral. 
« Diſtances ; and the laſt, which is for the Current, is like the 
* firſt, and is as the Sum of the Diſtances themſelves,” # 


Note 2, That the moſt approved Authors, concerning this 
Particular, do aver that, at every Mile's End, there ought 
to be allowed 4 + Inches more than the ftrait Level, for 
the Current of the Water. | 

Note 3, If there be any Hill lying in the Way between the 
Spring-head, and the Place to which the Water is to be 
conveyed ; you muſt then cut a Trench by the Side of the 
Hill, in which you muſt lay your Pipes equal with the 
ſtrait Water-level, with the former Allowance. And if 
in this Caſe there be a Valley, yet laying the ** under- 
ground, though it be a great Deſcent to the Bottom of 
the Hill, and a great Aſcent to the Top of the other, yet 
the Water will flow in the Pipes to the. Top of the other 
Hill, by reaſon of the Preſſure of the Deſcending Water, 
provided that the Top of the Hill to which the Water is 
to be conveyed, lie below the horizontal Line of the Place 
from whence the Water is to be brought. 

Note 4, That in conveying of Water to an appointed Place, 
it is not always convenient to bring it from the Spring- 
head by the neareſt Diſtance, or in a ſtrait Line, but by a 
crooked or winding Way; and you ought alſo to lay the 
Pipes one up and another down, where they will have too 
violent a Current. 1 0 rot iT 
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To now . whether it is poſſible to convey Water by an open Rivulet, 
and to perform it, if it is practicable. In 
To effe& this, take two Boards of about two Foot over, or 
| thereabouts, of what Form or Shape'is not material, the larger 
d the better; about the Midſt of each of which Boards bore a 
f Hole, into which put the Ends of two Sticks, ſetting them up 
0 in their Holes perpendicularly : The Sticks muſt be exactly of 
co one Length, and have at the Tops of each of them Marks of 
White Paper, or the like; and the Sticks muſt be of fuch 
| YI OP | | Length, 
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Length; that when the two Boards with the Sticks in them ar 
floating upon the Water, the Marks of Paper at the Tops of 
them may be ſeen at a competent Diſtance from the Pond. The 
two Sticks being thus ſeated in the Water. and in a Right: line 
(as near as you can gueſs) towards the Place to which the Water 
is to be conveyed; then, at as great a Diſtance as you can con. 
veniently erect a third Stick upon the Land, ſetting a Mat 
thereupon in an erect Level with the two former, which are in 


the Water; removing the Marks that are either upon theſe in ] 
the Water, or that upon the Land, which you laſt ered, ey 
higher or lower (as Occaſion offers itſelf) till you have brougꝛt oft 
them all three to a right Level: Then taking exact Notice hy Bot 
high the Marks are — the Topor Surface of the Water, jy 
on with a fourth, a fifth, a ſixth, Ec. Staff, ſo long as yougy wes 
in a Right-line; for having placed two Marks in an exd eil 
Level, it is eaſy to find as many more as you pleaſe; and when Mc 
you are to alter your Courſe, that is, you are to vary from: WM 
ſtrait Line, you may make uſe of your Inſtrument, and procel 11 
in all reſpects as is * — direRted : And according as you ful of t 
the Ground at the Place to which the Water is to be conveyd, 8 
either higher or lower than at the Pond, you may determin . um 
the Paſlbiliry or Impoſſibility of its being conveyed chithe. 5 
110 148212 Js 3 tot 
do 0G Lions Of afr; 4 owes ref in old {iow 8 ö hin 
How to try whether Water may be conveyed frin «if vey 
Spring er Head ia aideſigned Place, though at a ar Wi "nd 
fiderable Diſtance. - | 1 205 110 
nner enero Fg 8 : 0 
At the Spring-head begin to make a little Trench, about ti Wi frog 
or four Poles Jong, towards the Place to which the Water is 0 E 
be conveyed ; whether this Trench be ſtraight or crooked is 10 BN higi 
material in this Caſe.” Then let ſo much Water run as will oi WW vey, 
fill this Trench, letting none run over at either End of : tion 
Trench; but when either End is full up.to the Brink, then ſ WW Riv 
the Courſe of the Water. Now, if you find the Trench diy, Wi is b 
ſhallower of Water at that End which is next the Head, ti WM fecy 
at that End fartheſt from the Head, it declares the Ground tobe Riu, 
falling. Then do. the like for three or four Poles further, {lil | A 
making the Water to follow you, And haying filled the Trench i « 0 
ſo that the Water may ſtand level at both Ends chefeof, then a of 
both Ends ereft two Staves of about four Foot long, at cali -. i 
End of the Trench, being both of equal Height from the Surface Cat 
of the Water. This done, go on in the ſame Line about 100 
twelve Poles farther, where ſet up a third Mark ſo that po eit 
ſtand behind it, and looking to the midelemoſt Mark, ow fe hae 
P 
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ve BY in the Tops, or all the Bottoms, according to which you mea- 
ſured your equal Heights, may all agree. And then, if that 


Stick, which is below the Mark, be longer than the other two, 
it ſhews a Deſcent; but if it be ſhorter, it ſhews the Ground is 
higher : Bur if any riſing Place of Ground be in the Way, you 
may eaſily find the Height of its Riſe by ſetting up a Stick, and 
meaſuring it, as before is ſhewed. n ee 


If it was required to be known, whether it is poſſible to con- 
jey Water from the Spring-head at A, in the Side 
of the Mountain G, to the Houſe at F, near the 
Bottom of the Mountain I; | 


Firſt, find the Poſſibility or Impoſſibility of it, as before di- 
rected, and, if it is found practicable, convey the Water by an 
eaſy Deſcent, from the Spring- head at A, along the Side of the 
Mountain to B; but there being a great Valley BE, between 
the Mountain G and the Mountain I, conſider whether the Hills, 
u the End of that Valley, be as high as to continue the Courſe 
ofthe Water with a Deſcent from B, and yet allow it a ſuf - 
ficient Deſcent to the Houſe, or Place at F; and, if ſo, con- 
tinue the Courſe of the Trench or River, by which the Water 
1s to be conveyed from B behind the Mountain G, till it comes 
to turn towards the Mountain H, which is ſuppoſed to lie be- 
hind, or more remote than the Mountains G or I, and ſo con- 
vey it along the Side of the Hill or Mountain H, from C to D, 
and ſo much further as that Mountain extends behind the Moun- 
tan I; and ſo winding it about along the back Part of the ſaid 
Mountain I, bring it about to E, and fo by an eaſy Deſcent 
from E to the Houſe at F. | | 


But if there had been no Mountain H, or other Ground fo 
high as the Trench CD, it muſt in that Caſe have been con- 
vejed from B to E in a Trough large and ſtrong, in. propor» 
tion to the Quantity of Water to be conveyed :_ as. the New-. 


Fig. 96. 


| River, by which the Water is conveyed from Ware to London, 


is by a large leaden Trough, ſupported by ſtrong Timber, and 
2 thy ot Planks, and from thence called the Boarded 


Again; If, notwithſtanding the ſufficient Deſcent from the 
Ipring- head to the Place that the Water is to be conveyed to, 
ſome Hill ſhall interpoſe, of a continued Extent, and whoſe Top 


7 is above the Level with the Head of the Spring, it muſt, in ſuch 
6 Caſes be conveyed: by a Paſſage cut in the ſaid Hill, ſo deep as 
ot to anſwer the proper Deſcent from the Spring-head, and may 
tei "ther be left open, if the Ground is of no great Value; but if 

ain valuable Ground, or in a Town, or the like, it may be 


arched 
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arched over, as the New River is, where it is conveyed through, 
or rather under ¶ington. N bal | 


Note, Four Inches and an half Deſcent is allowed to be enough 
to convey Water a Mile. 33 | 


Note alſo, That when Water is confined in Pipes, if it ffnus 
down a fleep Hill till it comes at the Bottom, it will riſe in the 
Pipes perpendicular, or otherwiſe, ſo high as to be near a Level 
with the Place it fir: proceeded from, whether a Spring i- 

| Reſervoir of Water, contrived to ſupply the Place appointed. 


Flow 10 cleanſe | Water, when the Courſe or Stream is foil 
4 4-5 and muddy. 


Make a Trench three or four Perches long; or, if longer, it 
is better, and let it be a Foot and a half, or two Feet deep, ur. 
of Depth, and alſo of Breadth proportionable to the Quantity of 
Water to be conveyed by it, in order to be cleans'd ; fill this 
Trench about a Foot thick from the Bottom, with Huclock, or 
Chalk Rubbiſh, cut in Pieces as fit for a Lime-kiln ; after that, 
fill it three or four Inches higher with Pebble-ſtones ; and then 
All it to the Top with Gravel or Earth, and the Water, by 
draining through that Paſſage, ſhall be ſo cleanſed and purified, 
if foul, or ſo ſoftened, if it is hard, as frequently Spring- water 
is, that it will be fit either for Waſhing, Brewing, or any o 
the Uſes of common ſoft Water. N . 


Of the Flowing of dry Grounds... 


It is to be ſuppoſed in this Cafe, that there is a Quantity of 
Water ſufficient for this Purpoſe, above the Level of the-Ground 
wy overflowed, and this may ſometimes be procured different 
As firſt, when Land lies near ſome River, that has a conſider- 
able Fall or Deſcent; then, although that Part of the River, 
that lies neareſt the ſaid Land, has its Surface ſo far below the 
Surface of the Land, that it cannot be brought directly from 
that Part of the River to the Land; yet by going higher up the 
River, eſpecially above a Fall, if there be any ſuch Thing, it 
often happens that Water may from thence be conveyed with an 
eaſy Deſcent, according to the foregoing Rules, to the higheſt 
Part of the Land | propoſed ; as for Inſtance : It would be im- 
practicable to overflow any of the Land that confines the 7 
_ | af | ; 40 | 1 x ia, 
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In, by the Water of the ſaid River, yet the New River, tho 
taken out of the River Lea, and canfined more horizontal, and 


to an eaſier Deſcent; its Surface lies not only much above that 
of the River Lea, but above the Land by which the River Lea is 
bounded, when at a conſiderable Diſtance from Ware; fo that 
it might be capable of overflowing the faid Grounds. 

Sometimes Water is forced by Mills, or other Engines: 
Sometimes a Spring happens on the Side, or towards the Top 
of a Hill. But, by whatſoever Means the Water is procured, 
at or above the Level of the Place to be flowed, the Practice is 
as follows : ; Ani e 18 

Having by Drains and Dams brought the Water to the high- 
eſt Part of that Ground which you would flow, you muſt cut a 
little Trench as level as you can gueſs ; (by an Inſtrument or the 
bare Eye) which Trench let be about nine Inches broad, and 
ſeen or eight deep, and fifteen or ſixteen Feet in Length at the 
firſt, laying the Turfs which you cut out cloſe to the Trench, 
on the lower Side thereof, with the Graſs-ſide downwards. 
This done, let the Water into the Trench, allowing it to run 
over at the lower End thereof. And thus may you ſtop the 
Water with a Turf, and cauſe the Water to run over in any 
Part of the Trench. 

Now, in the making, of this Trench, if you find that the 
Water will not follow you, you muſt, with a Spade made 
crooked at the End, ſink it deeper, and caſt out the Earth; 
and, in your going on, go deeper -and deeper, as you ſhall find 
Occaſion, yet not deeper than the Water may juſt follow you 
thus proceeding till you come to the further Sideof the Ground. 
And in your Paſſage, according as you find the Ground to fall, 
you may make croſs Trenches about four or five Poles one 
from the other, the ſame Way as is formerly ſaid, till you have 
made Drains enough. 

In caſe you are to carry your Water over ſome Ditch, Brook, 
or Valley, you muſt then make a Caſe of Boards nailed together, 
making a Trough thereof, through which the Water may run. 


Of Draining wet Land. 


If this wet Land lie adjacent to a navigable River, where the 
Tides ebb and flow regularly, the moſt proper Method of drain- 
ing that Land is to make Trenches from that Place that is to be 
drained, to the ſaid River, leaving a free Paſſage from the wet 
Ground to the ſaid River, when the Tide is ſo low that the 


Surface of it is below the Water that is in the Ground to be 


drained, 
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drained, for then the Water will deſcend towards the ſaid River. 
and drain the Ground; always taking care, either by Sluices q 
falling Ports, to keep the Water from flowing out of ihe River 
into 5. ſaid Ebert r e E T3 is ſo bi h, that the Sur. 
face of the Wate her than fa the Ground, 
it was the Method "of o; raining TAG ky chad! was overflows 
between Dagenham and the Thames, by Dagenham Breach. 
But if there is no Opportunity of a Deſcent into a na- 
River, or a low Ground, Or. but that ſome mechanic EU. 
Eine or Machine is neceſſury: The Deſcription of ſuch Enging, 
and the Manner of uſing them, is too copious a I to * 
1 in this TraQ o of Not | oe hes 
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Geodafia Accurata: 


OR, 


CURVEYING made EAsyv 


BY TRE 


CHAIN ONLY. 


SHEWING, 


ow to meaſure, plot, divide, and deli- 
neate any Parcel of Land, without the Trouble 
and Charge of any other INSTRUMENT except 
the CHAIN; with requiſite Directions for 
Reducing, Mapping, Colouring, and finding 
the Content, after an accurate and expeditious 
Manner. | 


THE WHOLE 


geing illuſtrated and rendered obvious to a mean Capacity, by 
proper Definitions, Propoſitions, Rules, Figures, Examples, 
Explanations, Fe. | 
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By WILLIAM HUME, Philomath. 


Non prederit tibi ingenii felicitas, niſi exercueris. 
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Courteous Reader, 5 Wo | 
T would not only be needleſs, but even alfo ridiculous, for 
| Men to praiſe an Art that all Mankind know they cannot 

live peaceably without : Nor can it be leſs valuable for its 
_—_ ; ſeeing it is nearly as ancient as the World: For, 
how could Men fet down to plant, without knowing ſome Di- 
finftion and Bounds of their Land? But Neceflity being the 
Mother of Invention, we find the Egyptians, by reaſon of the 
Nils overflowing, which either waſhed away all their Bound- 
| marks, or ſo covered them with Mud, that they were con- 
rained to bring this meaſuring of Land firſt into an Art, and 
honoured much the Profeſſors of it. | ET 

In brief, the great Uſefulneſs, the pleaſant and delightful 
Study, and the wholeſome Exerciſe attending it, tempted ſo 
many to apply themſelves, that at length, in Egypt (as in Ber- 
mudas) every Ruſtic could meaſure his own Land: Nor could it 
te limited or confined within thoſe Bounds, ſeeing afterwards it 
was brought into Greece by Thales, and was for a long Time 
called Geometry; but that being too comprehenſive a Name for 
the Menſuration of Superficies only, it was afterwards called 
Coder ſa, or the Art of meaſuring Land, whoſe Honour amongſt 
the Ancients in- general was ſo great, that there needs no better 
Proof than Plato's; and not only Plato, but moſt, if not all the 
learned Men of thoſe Times, refuſed to admit any into their 
Schools that had not been firſt entered into the Mathematics, 
eſpecially Arithmetic and Geometry. 

From hence ,we may ſee, why thoſe great Monuments of 
Learning, built upon ſuch ſolid Foundations, continue unſhaken 
to this Day ; which cannot be otherwiſe, ſeeing the Wiſdom of 
thoſe Deſigners appears evidently in chuſing Geometry for their 
Gtound-plot; eſpecially, when we conſider that the W e 

Romans 
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290 the PrREK ACE. 
Romans ſo valued and eſteemed this kind of Learning, that they 
concluded that Man to be incapable of commanding a Legion, 
that had not at leaſt ſo much Geometry in him, as to know hoy 
to meaſure a Field: Nor did they indeed, either reſpect Prieſt ot 
Phyſician that had not ſome Inſight in the Mathematicks. Ty 
which we may add, for the Honour of our own Ifland, that there 
has not likewiſe been wanting Worthies, both ancient and mo. 
dern, who have encouraged and promoted this noble Science, 
But, as it is needleſs to light a Candle to ſee the Sun by, ſol 
ſhall not only deſiſt from all other hiſtorical Obſervations of thj 
Find but even alſo from enumerating the Particulars, contained 
in this Enchiridion, ſeeing the Title, the Index, and the Bok 
itſelf will ſufficiently manifeſt the Performance, which I hae 
endeavoured to render ſo eaſy, plain, and conciſe, as well x 
complete, that I hope, neither the ingenious Practitioner, 0 
t the induſtrious Learner, will miſs of their ExpeQation; el. 
pecially if Accuracy and Exactneſs can recommend it to F. 
_ | þ | 
I muſt grant, that tho' all Treatiſes of this kind require Pn. 
tice and Experience, for their Life and Improvement; ye, 
nevertheleſs, it cannot be denied, but that plain Definition, 
Rules, Figures, Examples, Explanations, &c. are not on 
previouſly neceſſary, but. even alſo the beſt Preparative to the 
practical Performance of Surveying by the Chain only: Al 
which conſidered, I thought an Eſſay of this kind, appearing 
methodically complete, as well as plain and conciſe, would be 
no ways unacceptable to the Public, much leſs derogatory to the 
Works of any Author of this kind already publiſhed, ſeeing, 
Emulation in Arts and Sciences, when modeſtly performed, 
without Scurility and Reflection, mult of neceſſity tend to the 
Advancement of Learning and the public Benefit. | 
To conclude, as the Reaſons for this Eſſay are plainly ex- 
hibited in the Argument ; ſo if its Performance ſhould likewile 
happily meet with due Acceptance and Approbatian from the 
Public in general, as well as each candid and judicious Readet 
in particular, it will be no ſmall Satisfaction to, 


Your Humble Servant, 


W. H. 
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7 this Enchiridion, I Hall ſhrw my Reader, with all imagin- 

able Plainneſs and Brevity, how SURVEYING may be per- 
firmed by the CHAIN only, without the Trouble of the other 
graduated Inſtruments, preceding, viz. the Surveying-wheel, the 
Theodolite, the Circumferentor, the Semicircle, the Plain-table, the 


et Pritraftor, and the Sector: To which, I may now add the Peram- 
ny ulator, a new Mathematical Inſtrument, adapted to the Surveying 
i if Land, as well as the plotting of remote Objects, and taking Di- 


flances and Altitudes both acceſſible and inacceſſible. 


Al Now although all and every of the aboveſaid Inſtruments ( excepting 
1 the la) are particularly deſcribed and applied by the Author in the 
| be ng Part; and indeed (amongſi many others) are efleemed the 
ee; het it is obſerved, that in Practical Surveying, moſt of them 
n BT 7-guire liketbiſe the Help of the Chain for taking Lengths, &c. which: 
hrws it to be herein, not only an Inſtrument, particularly, but even 
) 


(amt) univerſally uſeful ; and, as ſuch, it is here ſelected, and 
recommended to Uſe beyond all others, upon the following Reaſons 
ad Conſiderations. | — 

1. True : For what. Surveyor can be ſure, even with the beff 


oTrapeztum, ſo exactly, as to be juſt equal to four Right-angles ; 
ir if not, to which Angle will he impute the Error: Now, in this 
Caſe, I ſuppeſe all will allow, that ta take with the Chain one Di. 
gend (or both, if you pleaſe, tho“ not always neceſſary) is the ſureſt 
Way to correct the Work; and if ſo, the Angle will hereby be de- 
rmned, becauſe the three Sides of each Triangle is given; and con- 


ter uſeleſs, and the Errors contracted by the Uſe of In/lruments are 

tehfied by the Chain only. FE 

2. It is the moſt eaſy both to learn and to praftiſe ; ſince it requires 

We a Courſe of Mathematics, nor a thorough under ſtanding of - 4 
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Theodolite, or other Inſtrument, as ab:ve, to take the four Angles of 


quently, the In/lrument far taking Angles is rendered thereby altoge- 
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clid' Elements: For he that can but add, ſubtract, multiply, and 
divide, is ſufficiently qualified with Arithmetic, to attain and practi f 
the Methed of Surveying ; eſpecially when we conſider, that th; 
Chain is ſo common and comſpicuouſly eaſy of itſelf, that even any Per. 
fon of an ordinary Capacity, may ſoon attain unto the practical Part 
of Surveying by it : IVhereas, on the contrary, the other Inſtrum; 
aforeſaid require, not only the beſt Explanation, but even alſo an 
acut? Genius and Apprehenſion, for the ready under ſtanding then iu 
their Uſe and Application. | h 

3. It is the cheapeſt way; ſeeing it requires no Aſſiſtant with th 
Surveyor, but only one to lead the Chain-y whereas, on other Caſe, 
there muſt be (beſides the Surveyor, and him that leads the Chain) ar 
Man, or more to attend with the Inſtruments, which herein may l- 
very numerous and chargeable, tho needleſs For, as Mr. Love au 
others well obſerve, 'what need is there for a Horſe-load of Bra 
Circles and Semicircles, heavy . Ball-ſockets, worden Tables au 
Frames, and alſo three legged Staves, cum multis aliis ; wnleſ; f 
amuſe the ignorant Countryman, to make him more freely pay tk 
q eyar. ' 


4. It is the moſt expeditious ; there being no Time ſpent in fix 


{Ot yo BUS = =>, > 


the Inflruments, or waiting for the ſettling of the Needle and (m Je 
paſs ; but the Chain generally kept going, excepting when the Surv tha 
is writing. | pon 
If any thing has even the Colour of an Objection, it may be, lu hat 
for want of Inſtruments to take Angles, we Pall be obliged to tak Inf 
all the Diagonals or croſs Lines in Trapeziums, or irregular Polym, Sha 
in the Field, " 
| Ixe 
To which I anſwer : tion 

If that is not done in the Field, it muſt be done at home; fi 40 
Polygons mit be divided into Triangles (or managed ſome way eſii + 
valent to it) before they can be caſi up; ſo that there is no Time lf, 5 
except, doing that in the Field which might be done in the Hut, | 
and if that is an Inconvenency, it is infinitely ire, r r by the Ke. V. 
actneſs of the Wart. For a ſmall Error in an obtuſe Angle (of uli ful 
Polygons generally confifl ) may cauſe a great Error in the Baſe i 7; | 
one of the Triangles, which being . in the Field, is bi A 
avoid d. : | | of E 
From what has been obſerved upon this Head, we may rational 5 
infer, that when Angles are needful to be taken in the Field, ti or: ; 
muſt likewiſe be laid down in the Wark at Home; but when oiber ig; 
_ Diagonal Lines are taken in the Field by the Chain only, the Livi 
all Prytraction by the Semicircle, or any other Braſs Inſtrummiſi aun 5 


E 
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The ARGUMENT. 293 
is intirely needleſs, becauſe Angles are herein neither regarded nor 
required. | 
** yet, left this Compendium ſhould be thought imperfect, I 
have ſhewn the Learner, how any acute or obtuſe Angle may be occa- 
lly taken by either the Chain or Pole, according to the beſt Me- 
thd extant ; and have alſo inſerted conciſe Tables, by the Help of 
which, and meaſuring three or four Poles on a Right-line, you may 
by 3 only, at one View, determine exatly the Quantity of 
| an Angle, either internal or external; eſpecially, when the Field or 
Encloſure is ſo large, and conſequently the Diagonal. lines therein 
contained ſo extenſively long, that you are dubious of carrying the 
Chain in a ſtraight Line from one regular Point to another; then, 
in this Caſe only, it may be needful to meaſure all the Angles and 
Sides round the Field, without regarding the Diagonal Lines above- 
ſad, according to the Directions following. 

5. It is moſt convenient; for its being (when folded) ſo portable, 
as to be contained in your Pocket ; which ſeveral of the other Inſtru- 
ments, as aboveſaid, require a Perſon to be the Bearer : Yea, net 
ml ſo, but it ſometimes happens, that the Surveyor living ſo remots 
from any City or great Town where thoſe Inſtruments can be had, 
that if there was no Way to do without them, he muſi ſometimes poſt- 
gone his ork moſt Part of a Summer for want of them, and per- 
haps loſe the doing of it at laſt ; whereas, put Caſe at worſt, if all 
Iniruments and even the Chain itſelf fail, he muſt have but a flender 
Hare of Ingenuity, that cannot (upon Neceſſity ) make himſelf a Chain, 
ſeeing there is Wire to be had almoſt in every Market-town ; where, 
lkewiſe, he may have a Pole made by a Foyner, according to the Direc- 
tons herein contained; and thereby, without any other Inflruments, 
may be enabled to ſurvey and map many hundred Acres of Land, ac- 
arning to the Method taught in this Book. 

b. It is very advantageous, upon this Conſideration ; that there 
are many in the Country that have not had Opportunity or Ability 
to acquire ſo large a Share of Malbematics, as to be verſed in the 
Nature and various Uſes of Angles ; and yet would be glad to be uſe- 
ful to themſelves or their Neighbours, if by the Country Education 
they have had, tbey could perform the Art of Surveying with as much 
dafety, Truth, and Expedition, as thoſe that have had a great Charge 
of Education beſtowed upon them: For, indeed, it often happens, 
that thoſe who are born to (or have acquired) ſuch plentiful Fortunes, 
as to allow them a liberal Education, and a genteel Maintenance, 
are thought above the Slavery of an actual Surveyor ; and therefore, 
mgenious Perſons, tho of lower Circumſtances, and whoſe creditable 
Living depends upon their Induſtry, are the likelieft Perſons (if ibey 
can be thoroughly qualified) to engage in this laborious Underiaking, 
and for the Uſe of ſuch this Enchrididn is chiefly intended, though, 

U--3 as 


294 The ARGUMENT. 
as to the Truth of the Performances, it is offered to the Examinatim 
of the able Mathematictans. | 58 
But, ſecondly, There are many induſtrious and ingenious Men, 
that under fiand the Uſe of Iuſtruments, and live where they may be 
had, who cannot ſpare five, fix, or eight Guineas for a Theodolit, 
or fifteen or fixteen fer a nem invented ore; beſides Plain-table, 
 Semuicireles, Protratiors, &c, and yet could ſpare Money to buy g 
Chain, or (where they cannot be had) Wire io make one; and 40% 4 
handſome ſtrong Pole: And 1 are all the Inſtruments neccſſary in 
Surveying, according to this Eſſay ; which, if well under ſicod, ij 
ſufficient to make any Perſon, the but of a common Capacity, to l 
a complete Maſter of the Art of Surveying, which is the Deſign 
the Book, and of the Author, WO 7 
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The Deſcription of the Chain, Pole, Arrows, | 
and F zeld- Book. 
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Of the CYAN. 


I. SSSSHS8S>URVEYING is a Science fo excellent, 
$ 4+, O that many of our modern Worthies, viz. 
$8 Noblemen, Clergymen, Gentlemen, Ec. 
_ affect the Study thereof; becauſe its Exer- 
de ciſe is ſo YE apart = _ — 
S cent, as well as inſinuating: For we ſeldom 
1 $SSSSSs find « Man, that has el entered himſelf 
into the Study of Geometry or Geodeſia, can ever after lay it 
wholly afide : So natural is it to the Mipd of Men, and fo | 
plealingly inticing, that the, Pythagoreans thought the Mathema- 
ucs to be only a Reminiſcence, or calling to mind, Things for- 
merly learned: So that we may ſafely ſay, none but unadviſed 
Men ever did, or do now ſpeak evil of it. 
US II, This 
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II. This Science hath the Advantages, not only of Pleaſum 
and Profit, but even alſo of Reaſon and Demonſtration, ground. 
ed upon the 22d Prop. of the 1ft of Euclid, where three Sides 
are ſuppoſed to be given to form a Triangle; and in this E 
is performed in the Field without any Inſtrument, ſave only z ' 
Chain and a Pole. Wb Po 


III. The Chain here recommended to Uſe, is that of Mr, Cu. | 
ter; becauſe it appears to be commodiouſly contrived for mes 
ſuring, and expeditious for caſting up what is meaſured by it. 


IV. Its Length contains 4 Statute Poles or Perches ; each 
Pole or Perch containing 5 2 Yards, or 16 f Feet, and e 
Foot 1.515 Links, and each Link 7.92 Inches: 80 hat 
-whole Chain contains 22 Yards; 66 Feet; 100 Links; 

92 Inches. Hence it is, that every Square Chain, viz, eri 
Piece of Ground, which contains a Chain in Length, and the 
ſame in Breadth, comprehends within the Limits of that 
perficies 16 Square Poles or Perches; and there being 100 
Square Poles in an Acre, it follows, that 10 Square Chains, to 
wit, 10 Chains in Length, and one in Breadth ; or 5 Chainsin 
Length and 2 in Breadth (or any ſuperficies equal to that) i 
Juſt an Acre. | 


V. As the Chain is equally divided into 100 Links, it follow 
that every 25 Links in Length, is equal to one Pole or Ped 
being the 4th Part of the Chain; every 12 z Links (viz. 8 Fat 
Z Inches) is equal to half a Perch, or ; Part of the whole Chan; 
every 10 Links (viz. 6 Feet, 7.2 Inches) is equal to the 10 
Part of the Chain; and every 5 Links (viz. 3 Feet, 3.6 Inches 
As exactly equal to the 20th Part of the Chain, &c. 


Firſt, For the ready counting the Links of the Chain, there 
ought to be theſe Diſtinctious; namely, in the Middle thereh 
which is at two Poles End (viz. 50 Links) let there be hanggdi 
large Ring, with a red Rag tied to it: So is the whole Chan, 
by this, divided into two equal Parts. X 


Secondly, Let each of theſe two Parts be divided in two oft 
equal Parts by two other like Rings, diſtinguiſhed from theothes, 
as well as themſelves, by Rags of contrary Colours: 80 thall 
the whole Chain be divided into four equal Poles or Perch 


* 


each Perch containing 25 Links. 


Thirdly, At every ten Links, let be faſtened a leſſer Ring 
than the former; or rather a Piece of Praſs, on which is eithß 
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tamped, or ſome ways diſtinguiſhed, the Numbers 10, 20, 30, 
>. Sc. the 50th Link, or Middle of the Chain, being marked 
with a large Ring, or round Piece of Braſs, as aboveſaid ; then 
t follows, that thoſe above 50 Links are known by their Com- 
lemepts to 100; which, likewiſe, may be marked and num- 
xered orderly on the reverſe Side of the Braſs ; that which is 30 
inks from one End, muſt on the contrary Side of the Braſs, be 
zoted 70 from the other End; and then 10 from one End, is 
do from the other, &c, | 


- 


Lafily, At every fifth Link (if yon pleaſe) may be fixed other 
Marks: So by this Means, you ſhall moſt eafily, readily, and 
actly, count the Links of your Chain without any Trouble. 
he Chain being thus diſtinguiſhed, it matters not which End 
ge carried forward, becauſe the Notes of Diſtinction proceed 
like on both Sides from the Middle of the Chain: But it is 
ery convenient, and I always uſe it to tie at my middle Ring a 
urge red Rag, and at the End of every 25 Links, a Rag like- 
riſe of a contrary Colour to any of the former, tho' ſomewhat 
eſſer; becauſe in long Graſs, or the like, the Rings are not to 
te ſeen; therefore the Rags being fixed and diſtinguiſhed as be- 
Wore, will be of great Advantage to you in counting. 


— — — nn — — — — 
— 222 —— 2 — L- * . - - * = . N . ws 3 — — > — 
— hr N * — — . wt 7 2 - IM > - - = 
2, : : * 5 — - — * * 3 4 1 I 2 : = 
— "0 - r 2 "= * — — — bd > OY as? _ &Q . * — = 2 _ — — 
ER — we or — 1 > 25 LAS 4 2-05 — — pe — "_ . — _ — 4 — 
b — 2 — k 4 — — 5 - IM > 
75 5 — * - 5 — 53 ms m_—_ — r + + 1 ; \ 
aac Pr wn - . 8 2 —— 7 3 : 2 ö A A . = <3 : 3 = 
a 2 ew. 5 c. f 7 = 2 z — C A — „ / 2 — - 3 "a _ 
2 GS . 3 — 8 : — — Ss. bo nts - ICIS * _—_ ct AED A — 1 — — AA — — - _ 
n bo * — — a a 7 + * 1 2 K 3 — At * > <a RY — 1 —— 
3 - —_— 2 —— — — Ik of as 4-7 + — - —— — > : TE =O — 


a . * - 
= Ss ens ns 
2. 
r 
— 1 2 


VI. In meaſuring with this Chain, you are to take notice only 
ff Chains and Links: As ſaying, Such a Line or Side of any en- 
loſed Piece of Ground, &c. meaſured by this Chain contains 
) Chains 37 Links, you may expreſs more briefly thus, 96.37; 
ecauſe the Links are always ſignified to be ſo many decimal 
farts of a Chain, which may likewiſe be expreſſed without the 
oints, in Links only, thus, 9637; and theſe are all the Deno- 


om which are neceſſary to be taken notice of in ſurveying 
and, | | 
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S1 , i 
Of the Pole, or Off-/et Staff. 


HIS Inſtrument. is frequently uſed with the Chain, by 
L which its Length, or any Part of it, may be truly and 
Aly examined.——-It is alſo ſingularly uſeful in takingAngles 
Off- ſets in the Field, as well as meaſuring all ſhort Diſtances, 


ſuch 


£98 Of Surveying by. the ChAlx. 
ſuch as are contained in Yards, Gardens, or the like: And in 
making of it, may likewiſe be rendered uſeful in meaſuring the 
Works of Bricklayers, Carpenters, &c. which ſometimes fall in 
the Way, where you are ſurveying. F 
2. Its proper and convenient Length does uſually contain 
Feet, 7 2 Inches, which is exactly equal to one tenth of the 
whole Chain, compoſed of 10 Links, each Link containing 7.92 
Inches, as above, by which Diviſion it falls readily into Deci. 
mals ; ſeeing 8 Poles is 80 Links, and 17 Poles is one Chain 72 
Links, &c. without further Trouble of reckoning. 

3. Although this Pole may be made any other Length 2 
Pleaſure, that is moderate or reaſonable, yet this of ten Link, 
as above, is the moſt convenient, ſeeing it maybe equally divide 
into Links with Braſs Nails numbered thus, 1, 2, 3, 4, 5, 4, 3, 2, 
the 3 from one End being 7, from the other, Sc. And that i 
may de no Je's uſeful for the meaſuring Bricklayers and Carpen. 
ters Work, Sc. it may likewiſe be equally divided into Fee, 
Sc. by Notches, contrary to the Diviſion of Links by Bri 
Nails, as above. Hy 


— — 


as 
3 * — 


Src RE. 
Of the Station-ſtaffs and Arrows. 


I. HAT the Surveyor may proceed orderly and metho- 
dically in taking his Dimenſions in the Field, whe 

ther Sides or Angles, it is neceflary that he ſhould likewiſe i 

provided with three Station-ſtaffs and ten Arrows. 

2. The three S affs for the proper Uſe, ought to be ſtronz 
and ſtraight, cach of them containing about 5 Feet in Length, 
but not exceeding fix, baving their ſmall Ends ſharp-pointed 
for ſticking them eaſily and readily into the Ground, and theit 
Tops diſplayed with white Linen Rags or Paper, to render then 
more con{picuouſly evident when erected at their properDiſtances 
or Situations ; in order that he who leads the Chain, as well as 
he that follows it, may ſee them (when conveniently fixed and 
erected): interpoſing between the proper Object from whence 
you laſt departed, unto that in the next Angle or Corner, which 
the Chain muſtebe led unto in a direct or ſtraight Line, without 
deviating to either the Right or the Left-hane. — - 


— 
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Of Surveying by the CHAIN. 299 
3. You muſt alſo be provided with ten Arrows or ſmall Sticks, 


each containing about 12 or 13 Inches in Length, but rather 


longer when the Ground is ſoft and the Graſs long. Now, that 


theſe Arrows or ſmall Sticks may be conveniently uſeful, it is 
likewiſe needful that their Tops may be marked with Bits of red 
Cloth, and their ſmal] Ends pointed with iron Ferrils, that the 
Ground may be more eaſily and readily pierced at the End of 
eich Chain, or any Part of it by him thac leads it. 


81 „ IV. 
Of the Field- Bock. 


H in the preceding Sections deſcribed the 


Chain, Pole, Station-ſtaves and Arrows, with their 
particular Uſes in the Field, we ſhall now ſhew the 
Nature and Quality of the Field-book, and the Method of enter- 
ing immediately into it, with a black or red Pencil, all the Di- 
menſions taken in the Field, with the greateſt Accuracy and 
Eractneſs imaginable. 
2. Let your Field-book be reduced into four Columns of an 
equal Breadth, and let the firſt Column on the Left-hand have 
written upon its Top, Changes or Decades; implying, ſo many 


Tens or Changes muſt be contained in that Column, as Limes 


the Arrows are occaſionally ſpent or uſed in the Field by him 
that leads the Chain: Now, for the more regular and exact 
Protration of the Work, when you return home, you are to 
obſerve, that every Change in this Column, containing ten 
Chains in Length, muſt be lineally and particularly noted by a 
Dot or Point, from the Left. hand to the Right, and their Total 
lat laſt) expreſſed in Figures, in ſuch order, that the odd Chains 
and Links which the Line or Side in the ſecond Column (noted 
by its proper Letters) concludes with, may ſtand agreeably in a 
ſtraight Line with thoſe Changes or Decades belonging to the 
ſame, tho” ſtand ng in the firſt Column. But when it happeneth 
that there is. deentonally taken a diagonal Line, extending to 


any particular Mark aſſigned, and proceeding from any angular 


Point, which the faid Line or Side begins and ends; then, for 
Order and Diſtinction ſake, the ſaid Points and Figures may 
ſtand perpendicular to thoſe in the ſtraight Line from whence it 
9 5 | pro- 
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300 Of Surveying by the Cnain, 
proceeds, after it is ſeparated by a Diviſion-ſtroke, according 
to the Scheme following. | 

3. The 2d or next Column towards the Right-hand, muſt 
have written on its Top, Side-lines, and Diagonals and un. 
derneath, orderly deſcending downwards, alphabetical Letter, 
in Pairs, viz. AB, BC, CD, Cc. ſignifying, that the ff 
Line or Side taken in the Field muſt be noted in Capitals AB, 
the 2d BC, the 3d CD, Sc. and ſo each Side round the whole 
Field, orderly increaſing with the next alphabetical Letter. But 
when it is needful to take a diagonal Line croſs-ways, unto ay 
oppoſite Point affigned from any Angle or Corner, ſignified by 
the firſt and laſt Letters of the Pair, which repreſent the Line 
meaſured ; then may the ſaid Diagonal Line be always notedd, 
and may immediately ſucceed the Dimenfions of the Side-lin, 
from whence it proceeded. As for Inſtance, admit the Line 
Side AB, is found to be 69.87 Chains, and the Diagonal Lin 
(vid. dl. proceeding from one of the Angles or Fn x 
B = 96.59 Links; then muſt they be placed in the two ft 
Columns of the Ficld-book, thus: | 


Changes, Chains. Links. Changes, Chains. Links. 
6 — 9 — 87 — and 9g — 6 — 59. 
according to the following Scheme, which we ſee. 


4. The third Column towards the Right-hand, muſt lun 
written on its Top, Angular Quantities or Chord Lines, and u- 
derneath, orderly deſcending downwards, OA, OB, OC. &. 
fignifying, that when the Field is meaſured round, thoſe Auge 
above are orderly meaſured immediately after their Sides, &. 
and their particular Quantities (in Degrees, Se.) diſcoverely 

the Table, according to the Chord Lines (in Links and Tent 
found in the Field, which are to be exactly noted down in yall 
Field book, in order to Protraction: As for Example, 
Sign OB, in the third Column of the Field-book, implies, tid 


the Angle there found is an acute Angle (noted thus Z) col. * 
taining 61.0 Deg. equal to the Chord- line of 101.5 Links foul 0 | 


in the Field. Alſo, the Angle 'O) 6 noted thus < ) is an 0 
tuſe Angle, whoſe Quantity by the Table, is found to be 10k 
Degrees, agreeable to its Chord or Subtenſe of 61.6 Links fout 
in the Field. See the Scheme. 

5 In the 4th or laſt Column of the Field-book, mult be ofs 
derly inſerted ſuch Things remarkable as you meet with in yol 
Way, viz. Houſes, Ponds, Brooks, Mills, Trees, or the like 
As for Example, in meaſuring the Side AB, at the firſt Ang! 
1e. © A) I find a Farm-houfe, which I acoprding)y 'Mh 


{i 4 
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down againſt the ſame, under the 4th Column under Things re- 
nur table: And at the Angle C, in the Beginning of the Line or 
Side CD, I find a large Tree, which I likewiſe note down, &c. 


* * 


The SCHEME or FitLD-Book. 


Side Lines and / Ang Paints. B. IL. Lia. Ic. 


Diagonals. Angular Quantities or | Things remarkable, 
itr.Sig.Ch.L Cb. L. Chords. | | 


* 
— 


— 


„„ 


AB=9.87 dI=6.59 OAS 61—0 =101.5 


2 OB 


DSS. 64 d/=3.971O C =< rg. 0 = 61.6jA large Tree at E. C,t&c. 
DE Sc. O D= 


4 


wot — »„—— 


OBSERVATIONS. 


The Reader will find, that the Form or Method of this Field- 
book, and its Deſcription, is not only plain and conciſe, as well 
* complete, but even alſo entirely new, as being the Product 
f my own Invention; by obſerving, that there are ſcarce two 
rely gh in England, that have exactly the ſame Method for 
their Field Notes; ſome of them being too intricate and con- 
fufed, and others too numerous and tedious ; which induces 
me to recommend to Practice the Uſe of this Form, with ſome 
uſeful Remarks thereupon, ſeeing it is ſo particularly adapted to 
de Uſe of the Chain only. 


1. Nate, 
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302 Of Surveying by the Crain. 

1. Note, In meaſuring by the Chain only, or taking exadiy 
the Dimenſions of any Field or encloſed Piece of Ground, it i; 
moſt methodical to begin at ſome remarkable Place, viz, Houſe, 
Style, Gate, Tree, Cc. and from thence proceeding orderly on 


the Right-hand, you may meaſure round the ſame, by taking 


the Dimenſions, firſt of a Side, and then of the interpoſing 
Angle between that. and the next; which being particularly 


noted down into your Field-book, as above, you may proceed 


in this Order, with Sides and Angles interchangeably, until 
you have ſurrounded the whole Field, and concluded with an 


Angle, where you began with a Side; by Means whereof you 


have got into your Field-book the Dimenſions of all the Sides 


and Angles which encompaſs the ſame in Order to Protraction. 


2. When you are accidentally obſtructed in meaſuring round 
the Field, as above; then having taken only a few of the Di- 
menſions of the encloſing Sides, you may then take one or more 
Diagonals in ſtraight Lines, proceeding from, and terminating 
at ſome particular Angle, Corner, or Mark aſſigned; which 


a be 1 noted in your Field- book as before dired. 


ed; by whien Means, your Field or Protraction will thereby 
diſcover its true Form or Shape, and conſequently, its Area or 
Content. RE 


3- It may be proper at your Entrance into the Field, to ob- 
ſe ve (if poſſible) its Form or Shape; and having with your Pen- 
eil drawn (at Adventure) a Figure that may fomewhat reſemble 
the ſame; it will be the only Means to give you ſuch an Idea or 


Apprehenſion of it, as to know whether it is proper to meaſure 
it by Diagonal Lines, or Angles, or both, as above directed. 


4. Although it is convenient in the Field totake your Dimen- 


ions in Changes, Chains, and Links, and entering them accord- 


ingly in your Field-book ; yet, when protracted, it will be neceſ« 
ſery to add your Changes and Chains together, in order to 
render them more agreeable to the Scale of equal Parts, which 
admits only of Chains and Links, 


. Wnen the Sides and Angles circumſcribing or encloſing 
your Field happen to be many, then muſt your Field- book con- 
tain juſt as many ruled Lines downwards, as there are Sides 
contained in your Field, for the more orderly receiving Dimen- 


" flons taken. | 


6. As concerning the general Method for taking angles aud 


| Sides, both external and internal, of what Qualities, — 
” 0 * - i | | g 2 
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and Denominations ſoever, I ſhall refer my Reader to the Per- 
formance of the ſame, in a more proper Place; ſeeing this 
Chapter is only intended as a needful Preparation. 


. * 


T B L R I. 


A general Table of long or lineal Meaſure. 


CHAP. IL 


of the Deſcription, Uſe, and Application of certain 
Tables adapted to Practical Surveying. + 


Sx <2 i 


Of Tables uſeful in Surveying. 


VOR rendering every thing plain, eaſy and conſpicuous to 
F an ordinary Capacity, I ſhall here ſhew in this Chapter, a 
particular Deſcription of certain Tables, very uſeful and appli- 
cable to the practical Part of Surveying. | 10 


Long. | Link. 


Foot. 


| 


Yard. | Perch. | Chain. 


Mile. 


Bins: 
Inch, | 7.92 | 12 


36 | 198 | 792 | 63360 


1.515 


| Link 


4-56 | 25 | 100 | 8000 


| Feet. 


| 1-3 | 1.65 66 5280 


| 27 ard. 


SS LC an | 1760. 


* þ 4.5 


| Perch. | 4 320 


| Chain. . 80 | 
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Explanation. 


1. By long or lineal Meaſure in Surveying, you are to under. 
Rand, that when the Length of any great Denomination is given 
to be reduced into a teffter Name, and Specie equivalent, then 
it will follow, that ſo many Particulars as are contained in that 
leſſer Name, when placed End and End in a ſtraight Line, vil 
be exactly equal unto the Length of the greater, from whence 
it proceeds; according to thoſe Axioms in Euclid, which ſheys, 
that when equal Quantities are added to equal Quanties, the 
Sum of. thefe Quantities will be equal: Alſo thoſe Quantities 
that are equal to one and the ſame thing, are equal to one an-' 
other. 
2. That Quantities may differ in their Name or Specie, ye 
| agreeable to their Dimenſions, will appear by the Table abory, 
by obſerving that 7.92 Inches in Length, is 1 Link; 1.5 
Links, or 12 Inches, is 1 Foot; 3 Feet is one Yard ; 5:5 Vd. 
is one Pole or Perch; 4 Poles or Perches is 1 Chain of Gant, 
and 80 Chains in Length is one Engliſb Mile Statute Meaſure: 
Hence it is, if you would know how many Feet in Length i 
contained in one Perch, or in 1 Chain, or in 1 Mile, the An- 
ſwer for each of them particularly in their Order, are 16.; 
66, and 5280; found readily by Inſpection, in looking on ii 
Top and Side of the Table above, for the two Names given aut 
n and in the common Angle of meeting is the Andyr: 
deſired. i | 


APPLICATION. 


To find arithmetically, by Multiplication only, the Quantity of an 
inferior Name or Denomination, agreeable to any Quantity gun 
in the greater. | . 5 


R VU 43 


Look in the Table for the Number of Units or Particulin 
ſought, that is equal to an Unit of the greater, which being 
multiplied by the given number, the Product is the Anlv 


| 1 i Or otherwiſe thus: 
Multiply orderly the given Number by all the particulat 


. of 


Values of the intermediate Denominations, and the laſt Product 
Wi h tity ſought 
will de , 5 Quan ity ſoup Py 
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Example I. 


er- In one Mile (according to the Table) is contained 63360 
en Inches: To know how many Inches in Length is equal to 20 
[en Miles | 


Anſwer. 1267200 Inches. 


Explanation. 


In this Example, according to the firſt Part of the Rule, I 
multiply the Inches in one Mile (viz. 63360) by the Number 
of Miles given (viz. 20) the Product (viz. 1267200 Inches) is 
the Anſwer deſired, 


Example II. 


How many Gunter's Chains, Perches, Yards, Feet, and Inches, 
are contained in 20 Miles? | 
| | 20 Miles. 
FF * 80 | 


1600 Chains. 
X 4 


6400 Perches. 
X 52 


3200 
3200 * + 
35200 Yards. 

3 
105600 Feet. 
* 42 
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Anſwer. As above. 


+44 4: | - ant. 
Here the given Number (viz. 20 Miles) is multiplied by the 
next inferior Denomination 1 viz. 80 Chains) the Product is 
Er 16 
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1600 Chains; which being multiplied by 4, becauſe 4 Poles or 
Perches is a Chin, the Product is 6400 Perches ; which being 
multiplied by 5 , taking in half the Multiplicand after you have 
multiplied by 5 becauſe 5 Yards is one Pole or Perch, the Pro- 
duct is 35200 Yards ; which being multiplied by 3, becauſe 3 
Feet is 1 Yard, the Product is 105600 Feet; which being multi- 
plied by 12, becauſe 12 Inches is x Foot, the Product or An- 
ſwer is 1267200 Inches, as before. | 


XJ 


Heving the Length of any Quantity given in an inferior Name, to 
find (by Diviſion ir ) = of the Sager, ub all by 
_ equalto the fame, though differing in Name and Specie. 


K 0 © Me 


This is exactly the Converſe of the laſt Rule; and, as ſuch, 
requires that the Quantities given in any inferior Denomination, 
maſt be divided by ſo many Units of that Name, as are equal to 
an Unit of the greater Quantity ſought, in order to find in the 
Quotient, the Number defired. 


Example III. 


In an Engl/þ or Statute Mile there is contained 63360 Inches 
in Lengtn: To know how many ſuch Miles are equal unto 


1267200 Inches? 
3 Anſwer. 20 Miles. 


63360 \ 1267200 / 20 Miles. 
) 12672 


In this Example, or any of the like Kind, it may be obſerved, 
that the Number given in the leaſt Name mentioned (viz. 
1267200) muſt be divided by ſo many Particulars of the ſame 
Name, as are equal to an Unit of the greater Denomination 
ſought (viz. 63360) the Quotient (viz. 20 Miles) is the An- 
ſwer deſited; and conſequently, the Converſe and Proof to the 
iſt and 2d Examples. * 1 | 
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The TABLE explained. 


Example I. 


To know how many Feet are contained in 30 of Mr. Gunter 
Chains. Anſwer, 1980. 


» DL 


Look under the Title Chains for the given Number (viz, 30 
and right againſt it, under Title Feet, ſtands the Number of 
Feet demanded, vix. 1980 | 


Example II. 


How many Poles or Perches are contained in 80 Chains o 
Gunter? Anſwer, 320 Perches. 


A general Rule for ſolving Examples by the 7 able. 


Find always the given Number under its Name or Title, aud 
then againſt it, under the Name enquired for, you will find the 
Number ſought. | 


N. B. For the ready underſtanding this Table, the Reader wil 
find it to conſiſt of two Parts, whoſe Figures are both alike 
but different by Points; by reaſon the firſt three Columns fheut 
2 Inſpection only, any Number of Links in Feet and decimal 

arts of a Foot; and the other three.Columns” diſcovers i 
zwhole Numbers, the Feet and Perches that are equal to an 
Number of Chains from 1 to 100 incluſiuely. 


1 * 


* 


To find readily by Inſpection, or N the Number of Feet, ond 
decimal Parts of a Foot; alſo the Number of Perches and "deci 
mal Parts of a. Perch, that is contained in any Number of Chain 
and Links. Ne | E: 


RY E. 
Wnen it happens that the Number of Chains or Links given, 


cannot be found at once in the Table, then may they me 
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niently be found ſeparately with their correſponding Numbers 
fought ; which being orderly placed and added together, their 
Sum will be the Number deſired, 1 


Or otherwiſe thus: 


Let the Chains and Links given be always made the Multipli- 
cand, and the Number of Feet contained in one Chain (viz. 66) 
the Multiplier; then will it follow, that the Product, aftet two 
decimal Places are cut off from the Right-hand by a Point or 
Comma, for the Links given, will be the Feet and decimal 
Parts fought; but when it happeneth, that there are likewiſe 
required Perches and Parts of a Perch, equivalent to any Num- 
ber of Chains and Links given ; then, in this Caſe, the Num- 
ber of Poles or Perches contained in one Chain (viz. 4) muſt 
always be made the Multiplier, in order to find the deſired Pro- 
duct, or Number of Perches, &c. ſought. 


Example I. | 


In 95 Chains 76 Links, how many Feet and decimal Parts 
of a Foot? 


Chains, Feet. Parts. 
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Explanation. 


23 


In this Example, go Chains is found by the Table to con- {ELIT 
tain 5940 Feet, and 5 Chains 330 Feet: Alſo, 70 Links con- BIR Ree 
tains 46.20 Feet, and 6 Links 3.96 more, whoſe Sum by Ad- 
dition is found to be 6320.16 Feet for Anſwer, as above. 


VVV 


310 Of Surveying by the! CA. 

Alſo, by Multiplication, 95.76 Chains the given Length, be. 
ing multiplied by the Number of Feet in one Chain (v:z. 66) 
the Product is likewiſe 6320.16 Feet as beſore, 

Or thus, 
Chains. Links, 
„ | 
* 0 33 Factors. 


anc 


574506 0 
57456 ; 


Prodyt -6 320. 16 Anſwer. 


Example II. 


How many Perches and Parts of a Perch are contained in 69 
Chains and 57 Links? 
Anſwer, 278.28. | 
Chains. Perches. Parts. 


1 60 = 240.00 
5 = ae 

: [EE 2.00 
Links. j 7 _ 0.2 8 


Added Sum = 278.28 


Explanation. 


This Example ſhews from the Table that 60 Chains contains 

240 Perches, 9 Chains 36 Perches, and 50 Links 2 Perches; 

alſo 7 Links 0.28 Perches. The Sum of whoſe Particulars are 

278.28 Perches, as in the Work, 47 | | | 

Alſo, for Proof, 69.57 Chains being multiplied by 4, the 

Number of Perches as in a Chain, the Product is likewiſe the 
Anſwer or Number defired as before. 


Or thus, 


690.57 = A. 1 ja 
Os = A, } | FaQors, 


Product = 278.28 = Anſwer, 
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This Table in its Uſe and Application will evidently appear 
in the Manner following. | 


Having any Number of Feet given in Length, to find readily by Jy. © 
 ſpediton, or otherwiſe, the Number of Chains, Link:, and Part 
of a Link ; as alſo, the Number of Perches and Parts of a Perc 


that is equal thereto, or contained therein. 


R JU LB, 


Firſt, When the given Number of Feet can be found at once 
in the firſt Column of the Table on the Left-hand, then the 
Number of Chains, Links, and Parts of a Link, and alſo 
Perches and Parts of a Perch, are immediately found by Inſpec. 
tion only; by guiding your Eye directly forward in a ſtreight 
Line from the given Number of Feet ; you will thereby diſco- 


ver the Anſwer ſought in all its Particulars ; according to the 
firſt Example. | | 


Secondly, If the Number given cannot be found at once in the 
firſt Column of the Table on the Left-hand ; then, in this: 
Caſe, you are to find it in Particulars, which beiug added 
together, the Sum is the true Number deſired. See Example 2 


Or otherwiſe thus: 


Let, firſt, the given Number of Feet have annexed unto ther 
Right-hand 3 or 4 Cyphers, with a Point prefixed, which being 
divided by the Number of Feet in one Chain (viz. 66.) the 
tient is Chains and decimal Parts, whoſe two firſt Places of Deci- 
mals on the Left-hand, mutt be eſteemed ſo many Links; and 
the Figure or Figures remaining on the Right-hand, will be ſo 
many decimal Parts of a Link, which when multiplied by the 
Number of Perches in one Chain (viz, 4.) the Product (after 
the whole decimal Parts are cut off by a Point or a Comma) 
are likewiſe ſo many Perches, and Parts of a Perch repreſented 
by the ſaid Decimal. ——Or having any Number of Feet given, 
the Perches may likewiſe be ſound, by annexing thereto 3 07 4 
Cyphers with a Point prefixed, as before; and dividing the 
ſame (decimally) by the Number of Feet in one Perch (vis. 
16.5. Feet) the Quotient is Perches and Parts of a Perch. 
dee Example 3. ' N W 
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Of Surveying by the CHAIN, 


Example I. 


To know how many Chains, Links, and Parts of a Link; 
Ifo the Number of Perches and Parts of a Perch that is equal 
nto, or contained in goo Feet. 


Chains, Links, Parts. Perches. Parts. 


Anſwer, 13 — 63 — 636 or 54. 545, Cc. 


Explanation. 


Having found goo Feet in the firſt Column pf the Table to- 
ads the Left-hand ; then directly forward, you will find the 
Inſwer in all its particulars, as above. This is ſo obvious, 
hat there needs no farther Illuſtration. 


Example II. 


In 17546 Feet, how many Chains, Links, and Parts of 2 
ink; alſo how many Perches, and Parts of a Perch, are con- 
ned therein? 


Feer. Chains, Links, Pts. of Lin, Perc. Pts. of Perc. 


10000 = 151 — 51. 515 = 606.060 
7000 = 106 — 06.000 = 424.242 
JOU: - 22 $0 = 0-200 

40 o — 60.606 = 2.424 
4 oO — 9. 09 00.363 
17546 = 265 — 84 846 = 1063. 392 


Chains, Links, Pts. of Lin, Perc, Pts. of Perch. 


Anſwer, 265 — 84. 846 = 1063. 392 are contained in 


$46 Feet. 


Or 


or 


— — _ — —— = 
= — — = ==. — — 8 * 2 
: - A = "Tz" = < 7 
— — = — 2 — = — - 
„ — 5 2 — — > . = < 
- E * 2 x n —ů ——— : 
22m Wyo £ n x 29 1 
APIs ge — E — — —— LOO — - > 
2 a x 3 - r T +a Is 
0 — 1 * 7 4 - — 


n 
2 


x r o% 
© 


= — 
= 
2 — Ld 3 K — * 
>, 28 — . 64A —.— 25 3 — — — — — 5 
= : <= yp 2: 5 £ ＋ 
> — 3 — — —— -— I8- S 
* — = & 2 2 - 7 7 7 
— — WS BEES = = 


— . 


AL = I 
a fd — = . — gn 
. \ — n — - — EE a _ 
> — — - — — — 
ee — 3 ad 7 ==" = - - 2 —— — —— = —_— _—_ 
—— ———— > 8 — — a. Os» —_ — — = EZ 
2 = = 4 N * a o by - — oo * 22 . 
— Sen — —— —— — ES S 5: 25 23 =; = 3 — — 
An 7 4 — ry = Cot a — Os 2 1 — k oY 
8 2 1 PISS ; 


* E 
WITS 2 — 
— ren 1 
83 nr 
== In YT EIA”, — 
— 2 — = 
: 2 — — 8 — 


n — ID 
germ ͤ . oo FS 
I oa w=Y _ — OW NC 


— Rr. 


S 
l 77 Ent £359: 
. 
= ED — — — 


= 7 IR.” — L F 4 E 8 
7 . IF) $ 1 
2 r 2 2 > a = = he ETD : 
. pa N * rr L - - - p 7 A — Za — _ — 3 Tz 2 4 
_— = SF — FS 2 __ 3 hs al} . 3 5 * — - - FS - — — 
* 2 — > = x — — > ty = = 2 . - E >4 - pn — 2 - 
TLDS 2 "I I = r — — - > I I = PD”. 4 z 
— — To be: * * 120 2 — 8 E . IDES 22 — —— — 2 ” 
2 N - — 2 2 © 8 * - AI — — — r — — — 225 * — 
— ET —— 1 i SP 41 bas: SES 5 * 2 2 * 22 * * — PESS — * K 
: PETS 5 : PCRET N — — CE" 1 
1 — > 2 ᷣͤ I TRI _ - — — —_— 9 28e — YE RED - = . 6 - = 


— — 
—— — RA, 

2 33 — 
— 


=> 
- 2 * . . = 
— — 7 £ _ 
— — — * — 
A 2 — 
— Ef — — — 
prayer” 23> ———— — AF AX 8 
SR = rr — GEES 


Is 
IO 
—— 
2 > 


2A — — -- 
py _ Ir HET SS 5 
„„„5—T—T———T0T0T0T Fpe 
— — 5 
— _ D 
2 — —— — 


— 
Si 
+ 


314 Of Surveying by the CHAIN, 


Or thus: 


66 ) 17546. 0000 265.8484 


132 


Cha. Ps. 


* 4 


— — 


39 


T » 386 


—— — 


Remains (56) 


1063-3936 


Explanation. 


In Example 2. you may obſerve, that as the whole Number 
of Feet given (viz: 17546) cannot be found in the Table 2 
once, ſo it muſt be found in Particulars, according to the Me- 
thod exhibited above: Or otherwiſe, the ſame, as well as any 
other Number given, may be effected by dividing the Feet pro- 


poſed, by the Number of Feet in 


one Chain (viz. 66) the 


Quotient is the Number of Chains and-decimal Parts of a Chain 


(viz. 265.8484 Chains) which being 
of Poles or Perches in one Chain (vx: 


- 


and decimal Parts of a Perch (viz. 10 
ing to Variety 2d, which ſee. 


multiplied by the Number 
4 ) the Product is Perches 
63-3936 Perches) accord- 


Example, 


* 


Of Cine: | | 
| urveying by the C nA 
ä 3715 


Exa | 
BY mple III. | 
many Poles or Perches do 12769 F 
cet make ? 
Feet 
— Perch. Pts. | 
s = 606. IE oo 
= = 121.212 
1 = 42.42 
g D 3. 838 
Sum "ip —— | 
= 12769 = 713-877 
Or thus: : 
bY 3 Perch. pr | 
56 | So ED 
= 0000 ( 773-878 
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1155. 
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| > a 
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> Me- 
Anſio. | 
— ſw, 773.877 Perches are contained i 
5) the | 85 in 12769 Feet. 
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(viz. 12769) being divided (decimally) by the Numbe 
in one Perch (viz. 16.5) the 8 likewiſe the N 3 
Perches ſought (viz. 773.878 Perches, as above. 


SUPERFICIAL er SqQuaRE MzEAsURE. 


1. Having by the preceding Tables and their Expla . 
ſhewn the Uſe and Application of lineal or long Mezfure = 
regard to Surveying ; we ſhall now likewiſe explain thoſe in Plz. 
nometry, or the Meaſuring the Surface of the Earth, fo far as i 


relates to Land-meaſure. 5 

2. In Geometry, a Superficies is the ſecond kind of Magn. a 
tude, which contains Length and Breadth, but no Thickneß: 
and is produced by the Motion of a Line, as a Line is by the 
Motion of a Point. 

3. The Extremes or Limits of a Superficies are Lines: A e 
under the Definition of a Superficies, may be comprehended if 
Figures or Forms whatſoever in Surveying, that can be limit Fer 
or bounded by Lines. Hence it is that the Content of 1 loy 
Superficies is ſaid to be found, when we know how many ſquar Lir 
Feet, Perches, or Chains &c, are contained therein, accori. 10 
ing to the Dimenſions of its Sides in any of thoſe Denomin: nu 
tions given. kei 


4. In Surveyim, the Kinds and Names of Superficies are» Mil — 
various as they are numerous, according to the Form or Figur 
they repreſent, ſeeing they may be either regularly or irregular 
bounded or limited by any Number of Sides or Fin whether 
ftreight or curved, or both. 


5. Amongſt the various kinds of Figures in Platiometry, none 
repreſent to the Eye a ſquare Foot, Perch, Chains, c. mor 
intelligibly, than a Geometrical Square or Oblong, divided 
into any Number of equal Parts aſſigned, according to the fol 
lowing Diagram, viz. Fig, 1, 5 


Inc 
— 


44 
1296 
3600 
— 
2 
62726 
62726 


40144. 


| 


lary S 1 e IK 


TAB LE LY; 
not A general Table of Square Meaſure. 


i, 
= 
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T of | 4 Ee 
As for Example : Suppoſe the A B „„ 
DiaGRAM, Fig. 1. AB CD was a Mich 

Piece of Land, and the Length PHE | mo 1 

of the Line A B or CD was 4 1 

| Perches; alſo the Length of the h 2 | A 
tion I Line A C or B D was 6 Perche 6 4 1 
with L ſay that Piece of Land contains WP Þ 1 1 
Pl 24 ſquare Perches; as you may | | 3 N 
as it ( ſee here divided; every little | | | WY; ae 
Square being a Perch, having a 1 

perch in Length for its Side. 1 1 

gn. . e 
— KH 8 HE 
TEE I. 1 
A Foot, Perch, or Chain, may be re- Fig. 2. fl 

Ar preſented by the Line @ ö, in Fig. 2. Now 155 
f the ſaid Line 4, is ſuppoſed to be a l 
n Fberch long, or 165 Feet; it will then fol- =? N 
a low, that the Line & d, and the other two a- 2 . 
E Lines are all of them equal one to another; 1 
ord. BY 20d. conſequently, the whole Figure abced . 1 5 1 
in mnuſt rationally be eſteemed a ſquare Perch, / 1 
keing all Sides are equal. 0 m „ 

„ — ? . 
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The Uſe and Application of this Table will appear as fol - 


To find readily, by Inſpection only, the Quzſita or Number of am 
Name required, according to any Denomination given. 


Look on the Side of the Table for the Number given, and on 
the Top for the Name required, then, in the common Angle of 
meeting, you will find the Square Number for the Name 
ſought. 8 | ri 


Example. | 
How many ſquare Feet are contained in one ſquare Chain? 
Anſwer 4356 ſquare Feet. 


"A . 7: 

Having found Chains, the given Name on the left Side of 
the Table; and Feet, the Denomination required on the Top 
thereof: then guiding your Eye downward; you will find in the - 
Angle of meeting 4356, ſquare Feet, for the Quantity ſought ; 
which, likewiſe-may be proved by the Pen, by multiplying the 
| Length of one Chain in Feet (vix. 66) by itſelf: the Product 
will be the ſame Number of fquare Feet, as above; The like, 
upon Trial, will appear in others ſo obyiouſly, that there needs 
no other Example. | 
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The Conſtruction and Uſe of the TaBIE. 


: 

1. In meaſuring Land it may be obſerved that the legiſlative i 5 

Power, by 33d of Edward I. allows that the Statute Acre, 0 
and all greater or leſſer Quantities depending upon the ſame, to 

lie in any Form, Figure, or Shape ſoever ; provided the (aid i 7, 

Acre ſhall contain 4 Square Roods, or 160 Square Perches; 
each Perch containing 30.25 Square Yards,” or 27.225 Square 

Feet, &c. as in the 4th Table of Square Meaſure foregoing, 

2. You may likewiſe obſerve by the 5th. or laſt Table, that 

if 160 Square Perches is the ſuperficial Content of one Statut 

Acre, then it follows that if the faid Area or Content is di. 8 

vided by any given Side in the ſame Name, the Quotient is the 5 

other Side required, whether it be Length or Breadth. , 
3. For a right Underſtanding of this Table, it may be proper 

to illuſtrate the ſame by Examples, Explanations, &c. - 

Having given alternately either the Length or Breadth of the lu. eh 
tute Acre; to find by Inſpection, or the Table only, the otbr Sik 
—__} . 

| 2 UL . MK 
Let the Number of Perches &c. for the given Side be found 
in the Table; then directly againſt or oppoſite to it, you wil 
find the Side or Number of Perches, &c. deſited, that's-needfu : 
to form and compoſe the Statute Acre. — — D 
. — —2 | . _ — 2 By by 
1 Example IJ. . a 
To know ag many Perches, Ac. in Length muſt be me- 
ſured for the Comprehenſion of an Acre, when the giv 
Breadth is 25 Perches. EF 1 
| Wnt 9 . — EC OK. Perch. Feet, m 
F 5 
Admit an Acte of Ground hath for its given Length 6 Perch (or 
© G4; Feet: To know its exad Breadth. a © 
n Anſwer, 25 Perches. hs | 
"4 Exp 
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Explanation; 


Theſe two Examples of themſelves are ſo obvious, that thers 
reeds no farther Illuſtration, ſave only, having found the given 
tive I Side in the Table, the other Side deſired is immediately Wed 
cre, Wl to ſtand oppoſite or directly againſt it. 
, to i | - | 
ſaid BN 7. find arithmetically the Length and Breadth of an Acre of Ground, 
when one of them is given. 7 


8 Ge 1 4 

Let always the Square, or ſuperficial Content of an Acre, be 
expreſſed in the ſame Name of the given Side; then having di- 
vided the former by the latter, the Quotient will be the other 
dide required in the ſame Name of the Diviſor; 


uare 
g. 
that 
tute 
(i= 


| Example. 4-8-4 
If 44 Yards be given for the Breadth of an Acre ; to know its 
tract Length when one Acre contains 4840 Square Yards, 


Anſwer, 110 Yards for the deſired Length. 


Explanation. 


In this Example, and all others comprehended in this Rule, 
jou muſt always expreſs the Area or ſuperficial Content of one 
Acre (viz. 4540 Yards) in the ſame Name of the given Side or 
Diviſor (viz. 44 Yards broad) then, having divided the former 
by the latter, the Quotient is the Length, or other Side deſired, 
% above. . | 


wil 


| OBSERVATIONS, | 

1. The ſuperficial Content of one Acre given for the Dividend, 
muſt always be expreſſed in the ſame Name of your given Side or 
Diviſor ; or otherwiſe, be prepared and reduced into the ſame, 
before Diviſion can be performed. 37 £9 

2. When you have found the Length or Side required, in the 
ſame Name or Denomination of that which is given, you may, 
for Proof, multiply the one by the other; the Product, if right, 
will again produce the Dividend, or ſuperficial Content of one 
Acre, in the ſame Name of the Multiplicand and Multiplier. 
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S Ee r. VI. 


"TALE VE 
being readily the Number of Chains, Links, &. contained in 1}, 
- Length or Breadth of one Acre of Ground, when either of the tu 
Dimenſions are alternately given and required. 


—_— — tt. * — —— 


| Chains. 


Links. Parts, 


8 


©0 


— 
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ue fo q13u7 
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j,¶ uv fo qrpv14g 


n 
8 
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_ The TaBLE conſtrued and applied. 


As 10 Square Chains make one Acre, that is to ſay, ole 
Chain in Breadth and ten in Length, or two in Breadth and five 
in Length, is an Acte, as you may ſee by the ſmall Table; ſo 
it follows, that the Breadth and Length being alternately given 
in Chains, Links, &c. the other is immediately found by look- 
ing on the contrary Dimenſion, or Side required, you will (by 
Inſpection only) diſcover how many Chains, Links, Cc. mult 
be meaſured in a Right- line to cut off an Acre of Ground. A 
for Example, Admit the Length of one Side of an Acre is found 
to be juſt 7 Chains; then there muſt be meaſured for Breadth 
on the other Side one Chain 42.285 Links, according to tht 
Table; which being multiplied by 7 Chains, the given Length, 1. 
the Product is 10 Square Chains fere, or x Acre. The like ſupe 
in all other Examples of this Kind are ſo evident that ther (+ 
needs no farther Illuſtration. Quo 
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775  arithmetically, or by the Pen, the Length or Breadth of an 


e Ground alternately, having one of them given in Chains, 

Links, &c. | | 

VN & & © 

Firſt, If the given Length or Breadth contains Chains, Links, 
Fe. let them be made a mixed Number, by making the Chains 
ſo many Integers, and the Links and Parts of a Link conjoined 
together, ſo many decimal Parts of a Chain, with a Point pre- 
fixed, for your given Side or Diviſor. | 

Secondly, for your Dividend, let always ten Chains be made 
the integral Part; then having, after a Point annexed thereto, 
23 many Cyphers, at leaſt, as there are decimal Places in your 
Diviſor, you will thereby diſcover your complete Dividend, 
yhich being divided by your Diviſor, the Quotient (in a whole 
or mixed Number) is the Number of Chains, &c. for the other 
vide required, „„ 


Exa maple d 


Admit the Breadth of an Acre of Ground is 1 Chain 66.666 
Links: To know what Length the othe: Side muſt contain, to 
lay out an Acre only. | 


Diviſor. Dividend. Quotient. 

b. Pts, Ch. Nr. Gb. 1 
1. 66666 ) 10.00000 ( 6=Length.. 
9.96996 


| Reſts (4) : | 
Anſwer, 6 Chains for the deſired Length. 


Explanation. 


In this Example, as well as all others of the like Kind, the 
ſuperficial Content of an Acre (viz. 10.00000) being divided de- 
cimally by the given Side or Breadth (v:z. 1.66666 Chain) the 
Quotient (viz. 8 Chains) is the other Side, or Length required. 
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324 0 Surveying by the Chaix. 
To find the Number of Acres equal to any Number of Shun 
| | | | Chains given. | | | 


US ©. 


Divide always the given Number of Square Chains by 10, 
the Quotient will be the Number of Acres ſought. 


Or thus : 


Let always the Unit's Place of the Number of Chains given, 
be cut off by a Point or Comma; then will it follow that thoſe 
on the Left-hand of the Point, c. will be ſo many Acres; and 
the ſignificant Figures remaining on the Right-hand of the Point, 
will be ſo many decimal Parts of an Acre. 


Example. 


Suppoſe a Piece of Ground found to contain 876 Square 
Chains : To know many Acres. 


| . Acres. 
N. B. This Example is ſo obvious of itſelf, that there need; u. 


Explanation. 


Having any Number of Square Chains and Li nks given together; 1 
nd accurately the Number of Acres, Roods, and Perches that 


are contained therein. © 


R U. 


Firſt, For the given Sum, let there be always cut off from 
the Right-hand three Figures or Places; that is, two Figures 
for the Links, and one for the Chains; then will it follow, 
that thoſe on the Left-hand of the Stroke, Point, or Comma, 

ſhall be Acres. . | 


_ Secondly, Let the remaining Figures on the Right-hand be or- 
derly multiplied by the Number of Square Roods in an Acre 
(viz. 4.) and afterwards by the Number of Square Poles or 
Perches in a Rood (viz. 40) cutting off always three Figures 
from the Right-hand of each Product; you will thereby Orr 
_ | > ; orderly 


„ „ 
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orderly on the Left-hand of each Stroke, Point, or Comma, ſo 
many Square Roods and Perches, as well as the laſt Remainder, 
o be ſo many decimal Parts of a Perch. 


— 


Example. 


o — — - — — — - — —. 
. ˙ irrt-ccc-ck<vz — SEES * 2 — — — 
3 r ne —— Ye . — E - ty edt = :E->£ - 4 ; 

— — — 1 _ —= — r R 2 ny 
l SE. £ >= = — . 2 = - 7 - 
* 2 — 8 — py - 


I. 


. —— 


In 6709 Square Ctains and 96 Square Links; how many 
Acres, Roods, and Perches ? | 


= = — — 
— 


See the Work. 


ole 
nd 


Aeres -= bye 996 


Perches = 39 E 260 


Acres. | Roods, Perches. 
Anfwer, 670 —— 3 —— 391888 
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Having, according to the Rule, annexed the Links given 
(viz. 96) unto the Square Chains propoſed (vi. 6709) their 
dum, making in the whole 670996 : Now ſeeing three Figures 
or Places are cut off from the Right-hand, there appears on the 
Left-hand of the Stroke 670 Acres, and 996 remaining; which 
deing multiplied by the Number of ſquare Roods in an Acre 
(2/2, 4) and three Figures being likewiſe cut off, as before, 
there appears on the Left hand 3 Roods and 984 remaining; 
which being multiplied by the Number of Square Poles or 
Perches in a Rood (viz. 40) and the three Figures being cut 
off, as above, there appears on the Left- hand 3g Perches ; which 
occaſions the Figures remaining on the Right, to be ſo many 


om 
ures 
OW, 
ma, 


Of- 
Acre 
8 Or 
ures 
Over 


erly 


$ 


thouſandth Parts of a Perch, as above. 


1 Having 
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Having any Number of Acres given, to reduce them into Squay 
Chains: A. fo, to convert readily Square Chains into Square Link, 


8 HL K 
Firſt, Acres are immediately reduced into Square Chains by 


annexing a Cypher unto their Right-hand, whick i is the ſame az 
if they were multiplied by 10. 


Secondly, Square Chains are expeditiouſly changed into Square 
Links, by annexing unto their Right-hand only four Cypher, 
which is the ſame, as if they were multiplied by 10,000 the 
Number of Square Links contained in one Chain, the Product 
is ſo many Square Links, equal unto the Square Chains given, 


Example [. 
How many Square Chains are contained in 9120 Acres? 


Anfwer, 91200 Square Chains, 


e e II. 
In 8074 Square eine how many Square Links} | 


| Hnfwer, 80740000 Square Links. Mas 


N. B. That the Converſe Rule and E xamples, of 0 
ing Square Links into Sh of 2257 and Acres, is readily e, 

e by dividing your giuen Numbers reſpectjvehy by 10 and 
' *  1OOOO,, the Ne, ſeverally are Acres and Square Chains. 


Or atherwiſe, 7 5 off from the Ri ight bond of of the Squart 


| ain 257 one Cypher ; and four  Cyphers likewiſe ? from 
Hand « "the *** Ware. Links ; 3 they will ; again 2 (for 
Prof) the ſame Nee that was fot given. 
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To find accurately the Area or Content of any Pizcs of Ground in 
Acres, Roods, Perches, &. meaſured by Mr. Gunter's Chain, 
in Chains and Links, | 


R 

1. Although Fields, Incloſures, &c. may lie in various 
Forms or Figures; yet when they are protracted, they muſt, 
at laſt, be reduced into Squares or Oblongs, Triangles and 
Trapezia, in order to find their particular Contents, which 
admits only of ſo many Chains and Links given, in two Dimen- 
ſons of Length and Breadth; ſeeing half the Baſe and Perpen- 
dicula of a I'riangle, or half the Diagonal Sum of the Perpen- 
diculars of a Trapezium, do in effect, reduce each of them into 
a ſquare or oblong Figure; and conſequently, allows the Data 
of each Triangle. or Trapezium, to be comprehended in two 
Dimenfions, as aboveſaid. — | 

2. Having therefore the two Dimenſions of Length and 
Breadth given in Chains and Links, you may place the leſſer 
orderly under the greater (without their ſeparating Points) and 
then, the one being multiplied by the other, the Product is ſo 
many Square Links: Now, ſeeing the Statute Acre contains 
100000 Square Links; inſtead of dividing thereby, you may 
only cut off (by a Stroke, Point, or Comma) five Figures, or 
Places from the Right-hand of your Product; you thereby will 
diſcover on the Left-hand of the ſaid Stroke, &c. ſo many Acres; 
then multiplying the Figures remaining on the Right-hand, by 
the Number of Square Roods in an Acre (vix. 4.) and cutting 
off five Figures, as before, you. will likewiſe diſcover on the 


Leſt-hand the Number of Roods which cannot exceed three. 
Laſtly, multiplying - the decimal Parts of a Rood left on the 
Right-hand of the Stroke, &c. by the Number of Square Poles 
or Perches in a Rood (viz. 40) and cutting off five Figures, as 


above, you will thereby diſcover on the Left-hand the Number 


of Square Poles or Perches, which can never exceed 39: Hence 


you will find on the Left-hand of each Stroke, orderly deſcend- 
ing downwards, ſo many Acres, Roods, and Perches, beſides 
the laſt Remainder, which are always (when ſignificant Figures) 
ſo many decimal Parts of a Square Perch: according to the 
following Example and its Explanation. | 


. | | F Example. | . © | | 


Admit a Field lying in the Form of  Parallelogram, or long 
Square, to be one way 75 Chains 86 Links, and the otner way 
| | 3 & 63 Chains 
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63 Chains 94 Links: To know the Content in Acres, Roods, 
and Perches, | We 


See the Work, 


Links. 
Length = 7586 = Mnd. 
Breadth = 6394 = Mr. ; Factors. 
30344 
68274 
4 
45510 | 
Acres = 485 | 04884 i = Product. 
4 15 X 4 8 ; Y 
' Roods = 0 19536 1 
A -n 


— 


Perches = 7 | 81440 


| |»: eres. Road Perchts, b 
Aꝛſiver, 485 — 0 — 7e 


Explanation. | 


In this Example the given Length (viz. 75 Chains and 86 
Links) 1 conjoined together, make 7586 Links for Multi- 
plicand; and the given Breadth (viz. 63 Chains 94 Links) be- 
ing likewiſe conjoined, makes 6394 Links for Multiplier: Then 
Multiplication being performed, their Product is 48504884 ; 
from whoſe Right - band five Figures being cut off, there remains 


on the Left- hand of the Stroke 485 Acres, and 04884 remain- 


ing; which being. multiplied by the Nnaber of Square Roods 


in an Acre (viz. 4) the Product is 019536 ; from which five 
Figures being likewiſe cut off, there remains on the Left-hand 
o Roods ; then multiplying the decimal Parts of a Square Rood 


(viz. 19539) by the Number of Square Perches in a Rood 


(viz. 40) and cutting off five Figures, as before, there is found 
on the Left-hand of the Stroke 7 Perches, beſides the decimal 
Parts of a Square Perch: Hence I obſerve, that the Area, or 
Superficial Content deſired is 485 Acres, o Roods, 755585 


Perches, 


ect 
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2 perches, as above. In like manner all other Examples of the 
le Kind are performed, when meaſured by Mr. Gunter's Chain. 


Having the Length and Breadth of your Field given in Perches; 
to find readily the Area or Content in Acres, Roods, end Perches. 
1 R U R. | 

Let the two Dimenſions of Length and Breadth given in 


Perches be multiplied together, their Product is ſquare Perches, 
which being divided by the Number of Perches in an Acre 


which being divided by the Number of ſquare Perches in a Rood 
(viz, 40) the Quotient is Roods, and the Overplus or Remain- 
der ſo many Perches : Hence the two Quotients and laſt Re- 
mainder will diſcover the Number of Acres, Roods, and Perches, 
qual to the ſquare Perches found in the Product. 


N. B. The Converſe of this Rule in reducing Acres, Roods, and 
Perches into Perches, may be expeditiquſly performed by multi- 
plying reſpectively the Acres given by 160, and the Roods by 
40; adding unto theſe two Produtts the odd Perches given, 

heir complete Sum is the Number of ſquare Perches ſought. 


| Example. | 


How many Acres, Roods, and Perches are contained in that 


6 Nee of Ground, whoſe Length is 125 Perches, and Breadth 
" 7 Perches ? . | | 
e- Acres, Rood. Perch. 

11 Anſwer, 67 — 3 — 35. 

4 3 5 . 5 

=o . ow Explanation. | 

ods. 


In this Example the given 3 in Perches (viz. 125) be- 


ave g multiplied Hy the given Breadth (viz. 87) the Product is 
and 87/5 ſquare Perches ; which being divided by 160, the Num- 
ood rr of ſquare Perches in an Acre, the Quotient is 67 Acres, and 


ood Ie Remainder 152 ſquare Perches; which being divided by 40, 
und e Number of ſquare Perches in a Rood, the Quotient is 3 
mal oods and 35 Perches remaining: Hence I infer the true An- 
or Per is diſcovered as above. | 

Bd . 


uz. 160) the Quotient is Acres, and the Remainder Perches; 
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Sk. e r. VII. 
TABLE - VIE He 

Stews bow any Number IH Perches may be readily turn 0 


into Acres, Roods, and Perches, ] 
Sg. Perches.| Acres. | Roods. |Perches.| 
5 -Q- 1-8 oo |} 
IO Q 2 OFT OO ] 
| 30 0: 1, 0-5: 4-08 4 lun 
. Et: 30 O „ OO 1 wil 
| 40 O I oo | anc 
50 O f 1 10 : 
60 0 1 20 ply 
| 5 ? O | I 20 yo1 
| | 8 10 An 
9 O 2 20 | 
200 I T OO | 
300 1 | 3 20 qo 
400 | — 2 80 
| 500 3 0 20 
| 600 | 3 3 1. 00 
IF * o 4 1 200 | | 
| OO 5 0 60 4 pe 
| 900 5 | 2 20 
| I 000 6 I oo | 
| 2000 "22S: 3 oo | 
220 18 3 oo | 
| 4000 25 0 00 
5000 31 F OO 
W oO 
7000 43 | 3 „ 
8000 50 O 00-1” 
ooo n 00 
e Bd? ee 
20000 188. 080 oo | 
- | 32000 187 2 oo 
oO 2502 © | 0 
50000 312 | 2. 00 'F 
| - 60000 | | 375..| © oo | 
70000 | 437 | 2 oo 15 
80000 8 oo | f 
g0000 | 562 2 00 wi 
100000 | 625 | © oo a 


| 
{ 
{ 
| 
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The Conſtruction and Uſe of the T ABLE. 
Having any Number of ſquare Perches given, to find by Inſpection, 


or otherwiſe by Addition, the Number of Acres, Roods, and 


Perches equal thereto, or contained therein. 


2 U AL » 


Let the Number of Perches given, be found in the firſt Co- 
lumn on the Left-hand of the Table; then directly againſt it, you 
will find orderly in the other three Columns, the Acres, Roods, 
and Perches that are contained therein, according to Example x. 

But when it happeneth that the Number of ſquare Perches 
ziven cannot be found in the Table at once; then, in this Caſe, 
you are to find it in Particulars; which being added together, 
their Sum is the Number af Acres, Sc. deſired. See Example 2. 
and its Operation. "£0 

Example, L - 

How many Acres, Roods, and Perches, are contained in 

goo ſquare Perches ? | 


Anſwer, 5 Acres, 2 Roods, 20 Perches, 
Example 11, 


In 197654 ſquare Perches, how many Acres, Roods, and 
Perches ? HS 


Anſwer, 1235 Acres, 1 Rood, 14 Perches. 
See the Work. 


Perches. Acres. Reads, Perches, 


- 100000 625 — o — oo 
90000 562 oo 

7000 43 
, 600 3 
| 50 O 
LC 4 O 


„ 
2 
O 


Oe 


a — 


Sum = 197654 1 — x — 14 
Explanation. | 
The Anſwer to the firſt Example is found in the Table at 
once by Inſpection only: And the 2d Example is ſolved by ab- 
ſtracting from the Table the Particulars of the Sum given, 
which being added together, the Anſwer is thereby diſcovered, 
# in the Work. 
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VIII. 
i ABL e VIII. 


Shews how to find readily from the Table, by Tnſpeftion only, the 


Number of Acres, Roods, and 8 that 


1 


— 


Sg. Links. 


I00000 
90000 
80000 

| 70000 

| G6oooo 

| 50000 

| 40000 

> - 3 - . 30000: 

20000 

10000 
8785 
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75 
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3122 
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The TABLE conflrued and applied. 


To find readily from the Table the Number of Acres, Roods, and 
Perches, contained in any Number of ſquare Links. 
X U $5 7 | 
Look in the Table in the firſt Column on the Left-hand for 
the ſquare Links given, and directly forward in the other two 
Columns towards the Right, you will find the Roods and 
Perches deſired, that is equal to the ſquare Links given: But 
when the Number of ſquare Links given, cannot be found at 
once in the firſt Column, then proceed to find them orderly by 


Particulars, which being added together, their Sum is the An- 
wer deſired. 


— > — * 
—— — — =- -2 
S 3 5 
— . ee og ae ode 43; 


* a DTT SS = 1 
— — EE = 

1 28 * * 

* = %. 


Example I. 


To know how many Acres, Roods, and Perches are con- 
tained in 70000 Links? | 


Anſwer, o Acres, 2 Roods, 32 Perches, ſee Line the 4th in 
the Table. | | 


Example II. 


In 975703 ſquare Links, how many Acres, Roods, ana 
Perches ? LEE | 


: _—_— 4 2 2 2 3 
— = "a4 ED DIAS 7 — 5 — 3 = 
— NE CE ne EEE tt ß .. © 
3 * FE ANC 2D an" > — 1 * - _ — a — 
22 . — * " "a 
a — — GS — — — — Ie - . === 


„c 
. In IgE 5 A EE ITS — 
2 — 1 — 


— — 

2 
5 E => L Lon 9-6 4 —* — 
.. 


Anſwer, ꝙ Acres, 3 Roods, 1 Perch 3. 
See the Work. 5 


Sg. Links. Acres. Roods. Perches. 
900000 oO 
70000 32 
Particulars, 5000 08 


62 Ol 
Sum = 975703 9 
Explanation. 


The Anſwer to each of thoſe Examples above are ſo obvious, 
that it would be tautology to grant them any farther Illuſtra- 
tion, | 

N. B. That Propoſitions 5th and 6th foregoing, will likewiſe 

prove Tables 7th and 8tb, with their Examples. 
The 1 
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Tantez IK 
Shews how Angles of any kind may be accurately meaſured and 
protrafted, s 
T ABLE for Acute Angles. 

ISra]vihy D FE 

SEES ES: > 8 
I BP: . 8 | 2 8 
7x ? 1 It 53 4 | 61 11 5 
ET 1 FT 19 RT 
3 $2] 33 0 © | 0 00 '$ 
0 34 58 5 64 106 0 
R oe 407 4 | 
ST a0 $ |- 9 v1 3» 66 108 9 | 
# x2 2 | 37 03 4 41 7 $30 ® j 
00 3 1 1 
187 29 60. 88 | 69 113 3 
7 4 40 68 4 1 7 

10 41 7 8 „ 

1 #2 20 9 71 3 1 
a © | 43.73-3. | $39 © 
14 24 4 44 74 9 74 120 4 
= 36 1 | 45:79 4 1 96 ane 6 
16 27 8 | 46 78 2 | 76 123 2 | 
a6: 4729 7. j 3 a 3 
18 31 3 48 Bi. 3 1] 36 nc. 9 

33 0149 929] 7 2] 

Has 34 7 1 50 34.3. „ 
41 51 36 T C˙ } 

22 2 52 7 0 

23 39 9 | 53 89 2 33 132 8 
24 41 6 54 90 8 84 133 
r 

| 26 44 9 | 56 93 9 | 86 136 4 | 

GS 7.157.954. of 337 7: 4 
28 48 4 3 07 9. 1 200.9. 1 
1 59 98 5 89 140 2 

14 30: $3 85 | 60.100 © go 141 4 | 
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The Conſiruction and Uſe of the TABLE, | 
This Table contains orderly the Chord of every Angle, from 


1 to go Degrees incluſively, and to Radius 100, the Links in a 


Cunter's Chain, equal to zz, the Arch of a Circle, or 60 De- 
rees upon the Line of Chords, | 

Now, as the Chord of every Arch is always twice the Sine 
of half the ſaid Arch, it will follow that the Conſtruction of . 
this Table may be performed by taking the Sine of half any 
Degree propoſed ; and that doubled is the Chord or Number 
zoainſt the ſaid Degree in the Table. 


| Example. 
] defire to know the Chord, or Number in the Table be- 
longing to 71 Degrees. 


Anſwer, 1 16. 1 Links. 


Explanation. 


The Half of 71 Degrees is 350 307, the neareſt Sine of which 
is 589 0 (omitting the reſt of the Figures towards the Right- 
hand, becauſe it is only to Radius 100) that 58 Degree, doubled 
is 116.1 Links, the Chord of 71 Degrees to Radius 100, as you 
ſee in the Table, and ſo are all the reſt found. 


N. B. The Reader muſt obſerve that the Sines or Tangents ſpoken 
F in the Conſtruction of theſe Tables, is meant only the natural 
Sine or Tangent, and not the logarithmical or artificial. 


The Uſe of the Table is to take Angles that are acute or leſs 
than go Degrees ; which, to ſave Repetition, may be beſt done 
' Rules, F igures, Examples, &c. as in the Application fol- 
owing, 

It — likewiſe be obſerved, that the Table is continued but 
to go Degrees; becauſe in obtuſe Angles the Chord will not fo 
exactly determine the Quantity of the Angle without ſome Ex- 
ceſs or Defe&t ; nor, indeed, to any reaſonable Exactneſs when 
it approacheth near 180 Degrees; therefore, to remedy this In- 


conveniency, and ſupply the Defect, the next Table is intended 
for obtuſe Angles. 
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The ſecond T ABLE, or TasLE for obtuſe Angles. 
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The Conſtruction and Uſe of the TABLE. 


You may obſerve, that this Table begins with go Degrees, 
and from thence is orderly continued to 179 Degrees, 


inclu- 


ſively : 
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ſyely: It is likewiſe deduced from the Table of natural Signs, 
upon. this Conſideration, that any Iſoſceles Triangle (and in 
this Caſe, we chuſe one whole vertical Angle is obtuſe) having 
its Perpendicular let fall from. its vertical Angle, is the Sine of 
either Angle at the Baſe, one of the Sides being made Radius. 


Therefore, to meaſure orderly and methodically any obtuſe 
Angle by the Help of the Table, you are to obferve carefully 
ſuch Directions as have relation to the ſame in the next Chap- 
we wo only here we ſhall briefly illuſtrate the ſame 
2s follows: „„ 


To find by the Table or Inſpecbion only, the Number belonging to any 
Number Degrees contained in any obtuſe Angle. 

From 180 Degrees let there be always deducted the Angle 

us then will it follow that half the Remainder will be the 

egrees that will exhibit the natural Sine or Number ſought, 

preeable to Radius roo, as in the Table. 
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IN is the natural Sine, or Number belonging to 140 De- 
grees f 35 5 ö 
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Anſwer, 34.2 Links. 


opener Bohn, ergy ng 
5 


S N 5 "2 == 2 1 = 
— 4 . I I SELF 
TIF. = - TILEE 5 — 
2 — 2a 


— — — 2 IA 2 = 1 — — a 
„„ 
— — = * 
. 


_ 


1 * 3 1 
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Take 140 from 180, there remains 40; the Half of that is 
20; and the natural Sine of 20 Degrees, is 34.2 Links, to 
Radius 100, as above. 3 
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N. B. If it had been Radius 1000, the Sine had been 342; but | 
as there is but three Places in Radius, there muſt bt fewer in the 
Sine, and the Figure cut off is a Decimal, and in this Caſe is 
s, two Tenths ef a Link, as the Table expreſſeth. . 
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d TABLE, or TABLE for external Angle 
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i to 60, incluſively; and in effect is only a Table of natural 
Tangents, to Radius of one Chain or too Links, and to every 
Degree correſponding thereto; which is fo plain to thoſe that 
underſtand the Uſe of natural Tangents, that no more need 
de ſaid of them. ©. wr. 5 * N RI 1 
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2. The Uſe of this Table, in the Application, will mani- 
ſeſtly appear; ſeeing it is chiefly intended for the taking of ex- 
ternal Angles; or, more plainly, Angles whoſe angular Points 
come out towards you, according to the Method following. 
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SS... © W * * 
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. find by Inſpection, or the Table only, any external Angle, with- 
cut going into the Field, or being otherwiſe prevented by. any Ob- 
fade or Iimponnas.. io OD OO Ix: 

Having by thoſe Directions exhibited in Chap. III. found the 
Perpendicular or TT angent-line of any external Angle, that will 
cut the Hedge in ſome certain Point affigned ; and conſequently, 
having diſcovered by Table III. its natural Tangent in De- 
Nees, &c. and deduQed it from 180 Degrees, the Difference 
0 Remainder will be the external Angle fought, is 


Admit the Perpendicular or Tangent-line found in an exter- 
ml Angle, ſhould. be 107 Links, or 1.07 Chain; to know the 


oblique external Angle ſought. 
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Anſwer, 133 Degrees. 2 f 0 
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Explanation. 
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The Tangent or Perpendicular Line being meaſured, is found 
tobe 107 Links; whoſe neareſt Quantity by the Table, is found 
lo be 107.2 Links, and againſt it on the Left-hand is 47 De- 
fees; which being taken from 180 Degrees, leaves 133 De- 
frees for the Angle ſought. | 
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07 the Quality of Angles, with their Deſcriptin, 
Uſe, and Application ta Surveying by the Chain 
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= Angles particularly defined. 


Ii- A NGLES as well as Sides, muſt firſt be exactly mes. 

ſured in the Field, before they can be truly delineated 
and protracted at Home, in order that the Form, Figure, of 
Shape of the Field may be truly diſcovered, and conſequentiy, 
its Area or ſuperficial Content theredy exhibited. 

22. e as well as ſpherical conſiſt of three Kinds, 
viz. right, acute, and obtuſe; and with regard to their Poſition 
may be either internal or external; the former is ſo termed, 
when, they are meaſured within the Field, and the angulz 
Points ſtand oppoſite to you, at the Extremity of their Legs or 
Sides; but 9 are external, when their angular Point 
ſtand neareſt and out towards you; then, in this Caſe, youre 
ſometimes obliged to take the Dimenſions outwardly, in order 

to Menſuration and Protraction, as follow. | 

3. A Right-angle contains the 4th Part of a Circle or 9 
Degrees; which always happens when one Line falls perpen- 
dicular upon the End or Extremity of another: As for Inſtance; 
ſuppoſe the Length and Breadth of a Piece of Ground is fo equi 
that each of them contains 1 Chain, or 100 Links, yet ſo po- 
ſited, that they become perpendicular to one another, by mect- 
ing in an angular Point; I ſay, that theſe two Lines or Sides, b 
with regard to their Poſition, ſhall form a Right-angle, whose P! 
Chord or Subtendant, between the Extremity or End of each 
Line, oppoſite to the ſaid Angle, ſhall juſt contain go Degrees, 
or 141.4 Links, in Table 1K, and Figure 3d, which ſee. 

4. An Acute-angle is any Number of Degree, c. leſs than 

a Right-angle ; becauſe the Extremity of the two Lines or Sides 
by which it is bounded or limited, is ſuppoſed to incline gradu- 
ally one to another; yet can never meet ſo cloſe as to mak 
one ſtrait Line, by covering one another exactly, for then the 
wauld ceaſe to be angular, becauſe void of Space or 9 
ä 5. 


# 
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5. An obtuſe Angle is any Number of Degrees, c. more 
than oo, or leſs than 180 Degrees, or the Semi- circumference 
of 2 Gircle : For if the Space or Diſtance between any two 
Lines or Sides of an equal Length, by which it is bounded, or 
limited, is leſs than e it becpmes acute; but if juſt 
Degrees, it becomes 4 Right-angle, as above ; and if any 
Diſtance is greater than 90 Degrees, '&c, and Teſs. than 180 
ty Degrees it becomes an obtuſe Angle, becauſe it contains otic 
in Right- angle, and one acute; but it can never exceed two 
Right- angles, or 180 Degrees; becauſe the two Lines or Sides 
by which it is bounded or limited, are ſo far extended, that 
they then fall into a ftrait Line, and ſo muſt needs ceaſe to be 
an obtuſe, Angle; ſeeing it becomes then the Chord: line of a 
Semi-circle, and conſequently, the Diameter or longeſt Line 

that can be drawn croſs the Circle, Ed | 


# 

4 

! 
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8% | 


To know in the Field, if two Lines ar Sides meet- 
ing together at the Extremity of their Ends in 
a perpendicular Way, does truly form a Rect- 


angle, or not. 


£ 
LE * z 


pear to be leſs than go Degrees, they can be eſteemed no 
otherwiſe than acute Angles, belonging to the ſaid Table, as 
before deſcribed. VVV ; 
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Explanation. 


1. In the Figure above it may be-obſerved that the Angle 
at A, is a Right-angle, equal to go Degres ; found in the Field, 
by en Chain containing 100 Links in Length, from 
the angular Point A, where a Station“ ſtaff muſt be fixed, until 
it teach to terminate ſo far as # and 7, upon the two bounding 
Sides or Hedges BA, and AD; then will it follow that the 
Ohordiline or Subtendant (viz. e f=141.4 Links) will be the 
Meaſure of e pub Prtr being found in Table I. you will 
find it to correſpond exactly with 90 Degrees, as above, which 
muſt be noted in your F eld. dec, as before directet. 


2. For Ptotraction, when you return Home, you are firſt to 
draw a dark or obſcure Line upon Paper, c. where your an- 
gular Point may be fixed or aſſigned as at A; then having taken 
from a Scale of equal Parts, the exact Diſtance of one Chain to 


SES 8 100 


; tot ec. 7 5 1 4 
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100 Links, and placing one Foot of the Compaſſes in the Point Wall. 
A, as above; let, with that Extent, an Arch near ſo large as a 1 
Semi- circle, be deſcribed, ſo that the Extremity of one of its Ft 
Ends may juſt touch or biſect the dark or obſcure Line given wg” 
then taking from the ſame Scale the exact Number of Links, &c. 1 it 
noted in your Field-book (v:z. 141.4 Links) and let this Ex- 1 
tent be ſet off exactly upon the ſaid Arch; making ſuch Marks wlll 
23 e and /, or the like, where the Ends of the Compaſſes fall: A j | 
Laftly, from No rough thoſe Marks, draw the Lines AB and 04 
AD, which will conſtitute the Rectangle deſired, as true, if (TER 
not truer, than if it had been taken by the Semi-circle, Cir- 14 
cumferentor, or Theodolite. 1 
N. B. In a guadrangular Field, whaſe oppoſite Sides are parallel 94 
and equal, if a Rectangle ſbould be therein contained, all the 1100's 
a Angles muſt conſequently be equal to it, according to Fig. 3. ith it 
aAUQUVEs l 


S 1 WW 


Hnw to meaſure accurately on the F ield, as well as 
protract exattly at home, any acute Angle what- 
MM, NN 


„ „„ 


LFF\HE Field Performance begins with the angular Point 

at A, as before; then, having there fixed perpendicu- 
larly a Station- ſtaff, let there be meaſured from thence a Chain 
along each Side or Hedge, which, ſuppoſing it will reach to g 
and g, then with your Chain or Pole meaſure in a Right-line 
ſrom g to ; which allowing to be 86 Links for the Chord- 
line or Subtendant : Then looking in Table 1. for the faid 
Number, I find the neareſt to it is $6.1 Links, whoſe Degrees 
correſponding thereto are 51 ; which ſhews that the acute Angle 
at A is only 51 Degrees; ſeeing the Fraction need not be re- 
garded, becauſe the Degrees, in this Caſe, are generally near 
to enough to protract by; eſpecially, if the Field-book do exact- 
n- ly exhibit the ſame, as before directed. 
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2. Having found your Dimenſions in the Field, as above, 
your Pries at Home muſt ſikewiſe begin with the angular 
Point A, ſtanding in ſome convenient Part of the obſcure Line 
B A; then having taken from your Scale of equal Parts, the 
Length of one Chain, or 109 Links, with that Extent let one 
Point of your Compaſſes be fixed in the angular Point A, and 
ſtrike an Arch at adventure, ſo that it may touch the obſcure 
Line BA, Laſtly, the Extent of your Chord-line or Subten- 
dant (viz. g g=86 Links) being taken from the ſame Scale of 
equal Parts, and applied to the ſaid Arch; ſo that one Point of 
pour Compaſſes mav reſt, as it were, in the Point g, and the 
| ether in 9; and having, drawn, from the angular Point A, 
through g and , the Lines BA and CA, which includes the 
Angle ſought BA C, equal to 51 Degrees, or the Chord-line 
989 = 86 Links, as in Table I. and Fig. 4, whieh fee. — 
In like Manner, may all other acute Angles be ſo meaſured and 
protracted, as aboveſaid. | „ | 


— —— — — 2 


Admit there is required in the Field any acute Angle, bound- 
ed or limited by two Sides or Hedges (viz. BA and C A) and 
allowing chere is meaſured exactly from the angular Point at 
A, a Chain in Length upon each of the two Sides or Hedges 
aboveſaid, until it terminate with ſome particular Marks, ſuch 
as g and 9g: To know the neareſt Diſtance between thoſe acci- 
dental Marks g and , being the Chord-line or Subtendant of 
the Angle ſought, and conſequently the Number of Degrees 
that is equal to the fame, © TY. 


5 : Anſwer, 86 Links = 51 Degrees. 


Fig. 
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between thoſe Station-ſtaffs laſt fixed, will (when meaſured in 
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obtuſe Angle oy be likewiſe performed by the Chain only, ac. a 
cording to the Methods following. dier 


1. Let, as uſual, a Station-ſtaff be fixed perpendicularly I or S 
at the Point or Corner of the obtuſe Angle ſought; then having 
meaſured a Chain both Ways, directly along each of the two 
Sides or Hedges, which limits or bounds the ſaid Angle, or is 
neareſt to it: Let there be likewiſe. fixed perpendicularly, two 
Station-ſtaffs for Marks, at the Length or End of each Chain; 
then it will follow, that the neareſt Diſtance (in a Right-line 


Links and Tenths) be the Chord-line or Baſe to the obtuſe 
Angle ſought. 1 


2. For the Perpendicular deſired, the neareſt Diſtance from 
the Middle or Half of that Baſe, unto the angular Point, 
where the firſt Station-ſtaff is fixed, will be (in Links aud 
Tenths) the exact Perpendicular, or Off-ſet of your obtuſe 
Angle ſought ; which being found in Table I. with the De 
grees correſponding thereto, and the Double of them ( becauſe 
the two Right-angles laſt found are both equal) being (ub- 
tracted from 180 Degrees, the Remainder is the Degrees con- 
tained in the obtuſe Angle deſired, 


1 Os otherwiſe thus 5 


Let A repreſent the obtuſe Angle required to be taken in the lows 
Field by the Chain only; then, in this Caſe, from A (if the 
Angle is very obtuſe). there muſt be ſet off 2 Chains from the F, 
Left-hand of A, and other 2 towards the Right-band, which ter 
may be. orderly and particularly noted by B and C, or any deal 
other Letters or Marks; then fixing one End of the Chain at 
B, ſtretch the other directly in a ſtrait Line towards C, mak- Ta 
ing a Mark where the End falls, which may be noted by f. or ly 
any other Letter or Number: Meaſure the Diſtance from f to B 
A, which ſuppoſe to be ſome certain Number of Links, &. Wa 
for the Off. ſet or perpendicular Line, which being found in arts 
Table II. you will find exactly oppoſite to it, the Number of 1 
Degrees contained in the obtuſe Angle ſought at A. 5 

Example. | 25 

Admit two Sides or Hedges in a Field ſhould be repreſented 7 
by O Q and OL, in Fig. 5: Now it happeneth that QOL 1 equa] 
the obtuſe Angle fought ; and that the verſed Sine or _ fixed 
| | | Jn  _- » QICUlar, Mwith 


para}] 
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dicular, commonly termed the Off-ſet, nor neareſt !Diſtance 
from the angular Point O, - unto the Middle of the Chord-line 
or Subtendant, #» m is O-b = 3.5 Links: To know the obtuſe 
at O. ESI (CV ++ 5 1 2 a \ 


Anſwer, 176 Degrees. See Fig. 35. 


plan. 
1. In Example I. and, Fig. 5. it may be obſerved, that QO 
nd OL are the two Hedges, which include the obtuſe Angle 


ſought, viz. BOC, whoſe two Sides or. Legs taken in the Field 
xe BO and OC, each of them containing two Chains in 
Length, in an equal Diſtance from the Angle at O: Iſo the 
neareſt Diſtance between B and C (viz. m) not improperly 
termed the Chord-line or Subtendant, being meaſured in the 
Field, is found to be 3 Chains 97 Links, whoſe Half, (viz. 
thor hm) is found to be 1 Chain 98 Links, Sc. for the. Baſe 
of each Right-angled Triangle: Now as Oh= 3.5 Links is 
the Perpendicular or Off-ſet Line found in the Field, and con- 
{quently in Table II. it diſcovers the obtuſe Angle ſought, viz. 
BOC, to contain juſt 176 Degrees, as above. 


2. For Protraction at home, you are to proceed as fol- 
lows ; | | 


Firſt, Let an obſcure Line be drawn, and in the Middle 
thereof let the angular Point be fixed, and noted by ſome par- 
ticular Mark or Letter, viz. O. 


decondly, From the ſaid Point let there be a Line perpendicu- 
larly erected, and thereupon placed (viz, from O to h) the true 
Extent or Diſtance of your Off-ſet Line, found in your Field- 
"ws (viz. 3.5 Links) taken from a Protractor or Scale of equal 
arts, 7 | | 

Thirdy, With the ſame Extent let a parallel Line be made, 
ind drawn obſcurely, but equally diſtant from that Line, where 
tte angular Point is fixed. | 


Fourthly, Take in your Compaſſes from the ſame Scale of 
equal Parts, as above, 2 Chains or 200 Links; and having 
ied one Point of your Compaſſes in the angular Point at O, 
With the other on both Sides of the ſaid Point, biſect the ſaid 
parallel Line in B and C, as in Fig. 5. then will it * 
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$48 Of Surveying by the Crain. 
that the two Lines drawn'obliquely, from the angular Point at 
O, thro? the two Points B and C, will both include and dif. 
cover the Figure and Poſition of the obtuſe Angle ſought. 


Laftly, The Quantity of the Off-ſet Line or Perpendicular 
(viz. 3-5 Links) being found in Table II. you will likewiſe find 
inſt it, the Number of Degrees that is contained in the ſaid 
Angle (viz. 176 Degrees :) Alſo the Chord-line, or Subten. 
dant of the ſame Angle (via. 1 mn) being taken in your Con. 
s, and applied to the ſame Scale of equal Parts, as above, 
will likewiſe diſcover the Baſe of that obtuſe Angle; whoſe Off 
ſet Line, as before, repreſents truly the Perpendicular : See 
Fig. 5. In like Manner all other obtuſe Angles whatſoever miy 
be ſo meaſured and protracted. | = 


N. B. This Angle is fo very obtuſe, that by Fig. 5. it appear; f 
tant onl, Mos four Degrees of two Right-angles, or a Smi- 
circle. dee afons for the ſame eebibited in dect. V. al 
„ n . 


S ECT 
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Ir 

7 8 . . 

„% Obtuſe Angle, how protracted hy the Line of 
7 | | Chords only > | 
7 * UL E. 


T TAVING ſhewn in Set. IV. how any obtuſe Angle may, 
be truly protracted by a decimal Scale of equal Parts, 
when the Perpendicular is given in the ſame Denominations it 
vas meaſured in the Field; we ſhall now ſhew how the ſame, 
may likewiſe be truly and readily effected by the Line of Chords. 
aul): | 
Firſt, Let there be drawn upon Paper any obſcure Line at 
lleaſure; in the Middle of which, let there be a Point fixed to 
rpreſent the obtuſe Angle-ſought at A. 


Secondly, From your Line of Chords (whether the Radius be 
rreat or ſmall) let there always be taken in your Compaſſes the 
Extent of 60 Degrees (viz. AB or AC.) And having fixed 
me Point of your Compaſſes in A, with the other deſcribe the 
Arch or Semi-ciccle BDC; ſo that it may biſect the obſcure 
line given, on each Side of the angular Point at A. 


Thirdly, Having found in your ſecond Table, relating to ob- 
uſe Angles, the Degrees correſponding to the given Length of 
jour Off ſet Line or Perpendicular, in Links and Tenths; then 

Fill it follow, that the Extent of a Right-angle or go Degrees 

: (viz, BD) being taken firſt from the ſame Line of Chords, and 

« lid down upon the ſaid Arch, will juſt extend from B to D: 
Alſo the Extent of the acute Angle remaining (which is always 
the Compliment or Difference between go Degrees, and thoſe” 


in the obtuſe Angle given) being laid down from D to E, you 
vill thereby diſcover the Points through which the two Legs or 
cc. dides muſt paſs for Bounds or Limits to the ſaid AngleQ. 


Fuurthly, Let there be drawn from the angular Point at A, 
thro' the Point E, the ſecond Leg or Side (viz; AE) you will 
liereby diſcover the true Figure and Poſition (viz. B AE) of 

the 
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the obtuſe Angle ſought, fimilar to that which was meaſured in 
the Field. See Fig. 6. 


Or otherwiſe thus : 


1. When the Baſe, Chord-line, or Subtendant, is only 
iven in Links and Tenths, let there be taken from a decimal 
Scale of equal Parts, the Extent or Diſtance of one Inch, by 
which the Length of one Chain may be repreſented ; and hay. 
ing fixed your angular Point (viz. A.) in the Middle of any ob- 
ſcure Line drawn at Pleaſure, let there be an Arch deſcribed, 
ſo that it may biſe& the obſcure Line in the Points G and H. 


2. From the fame Scale of equal Parts, let there be taken 
the Length or Extent of your Baſe, Chord-Jine, or Subtend- 
ant, in Links and Tenths, found in your Field- book; and 
ſetting it off upon that Arch, making Marks where the Ends 
of your Compaſſes fall, ſuppoſing from G to F. | 


Laſtly, From A, thro' the Mark or Point at F, let there be 
drawn. the Line AE or AF, which will likewiſe conſtitute the 
former obtuſe Angle ſought, viz. GAF BAE, as in Fig. b. 
which ſee. „ | 


N. B. In all Protraction: of this tind, you will find it convenient 
to plot your Angles with @ large Scale, and your Lines with a 
fmaller. 2 | 


Example II. 


There is found in a Field a certain obtuſe Angle (viz. BA) 
whoſe Off-ſet Line or Perpendicular (viz. A+) is 41.5 Links, 
alſo its Baſe, Chord-line, or Subtendant (viz. GF) is 18.60 
Chains: To know geometrically by Protraction, the Form, Fi- 
gure, or Shape of the ſaid Angle; and conſequently, the Num- 
ber of Degrees that is contained therein. , 


Anſwer, 131 Degrees. See Fig. 6. 
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Fig. 6. 
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Explanation. 

This Example, and all others of the like Kind, depends upon 
the laſt ; ſeeing its Dimenſions, in like manner, may be accu- 
ntely taken in the Field, and the Protraction at home, accord- 
ing to the Rules and Directions exhibited above, which ſee. 


OBSERVATIONS. 


As this ſmall Compendium -will not admit of Reaſons and 
Demonſtrations to all the preceding Propofitions ; ſo I muſt 
here omit them, and proceed to th.ngs more uſeful, And, 


I. It may be obſerved, that when the Angles happen to be ſo 
rery obtuſe, that the Chord-line or Subtendant, can hardly be 
ſtinguiſhed from the two Sides or Hedges meeting together in 
a angular Point; then, in ſuch Caſt, it is ſufficient to take 
only an Off-ſet Line with your Pole or Rod ; which being put 
town in your Field-book, will do the Buſineſs as effectually, 
when you come to Protraction, as if an Angle had been taken 
In the Field; becauſe there is but 5.2 Links, or 3 Degrees, 
between 170 and 176 Degrees ; and not much above 1 Degree 
between 176 and 179 Degrees; which ſhews that the Diffe- 
rence at laſt is next to nothing, by their approaching ſo near 
b 180 Degrees, or a Semi-circle. | 
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2. You may likewiſe obſerve, that tho? a right, acute, or an 
obtuſe Angle may be comprehended' between any two Sides gr 
Hedges of an unequal Length; yet in meaſuring or t-king Dj. 
| * in the Field, either of the two laſt muſt be incſuded 
in an Iſoſceles Triangle, whoſe Off- ſet Line, or Perpendicular 
divided it into two ſimilar right angled Triangles, make your 
Baſes equal, which when conjoined together, becomes the 
common Baſe, Chord-line, or Subtendant to the acute or 
obtuſe Angle ſought ; therefore the Off-fet Line or Perpendicu- 
lar, as aboveſaid, muſt always riſe from the Middle of the (aid 
common Baſe; as may be ſeen in the preceding Figures. 


3- Although it be needleſs in ſurveying by the Chain, only t 
have any regard to the fractional Part of a Degree ariſing tron 
its natural Sine in Links and Tenths, eſpecially when under 3 
Minutes, or half a Degree: yet, for the ſake of the Curious, i 
may occaſionally be found by Analogy thus, viz. As 17 Tenth 
the natural Sign of one Degree, is to the Minutes in one De- 
gree, (viz. 60.00 Min.) ſo is the fractional Part of any natun 

ine given in Tenths (viz. 3 Tenths by Suppoſition) to the 
Minutes correſponding thereto (viz. 10. 58=10 x +) for An- 
fwer. The like in all other Queſtions of this kind. 


$z er, VI. 


To find externally any acute or obtuſe Angle, on tht 
- Guthde of an Incloſure, &c. which by its Comple- 
ment ſhall diſcover the Degrees of the internd 
Angie required to be meaſured in the Field. 


3 7 Re U 


HENEVER an outward Angle is required, that ſhall 
| effeQually diſcover the Degrees in any inward Angle 


fought, you have no more to do, but to continue a Right. line, 
the Length of a Chain, from the Extremity of the angular 


Point which comes out towards you: At the End of _ N 
I the 


cul; 
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there be fixed a Station-ſtaff perpendicularly ; then will it fol- 


low, that the neareſt Diſtance from the ſaid Staff to the Hedge, 
being meaſured in Links and Tenths ; and the Degrees correſ- 
ponding thereto, being found in Table III. you will by them 
diſcover the outward Angle required, and conſequently, the 
Complement of the inward Angle ſought ; which being ſub- 
trated from 180 Degrees, the Remainder will be the internal 
Angle, whether acute or obtuſe, that is wanting to be known, 


Explanation, 


This Rule will evidently appear, by obſerving Example 2. 
and Fig. 5. in Sect. 5. wherein it is manifeſt, that the Length 
of a Chain being meaſured outwardly in a ſtrait Line from the 
obtuſe Angle at A, until it determin at H, where muſt be fixed 
\Station-feaff and meaſuring from thence the neareſt Diſtance 
fom H to F, you will find it to contain 82 Links 9 Tenths, 
which being found in Table I. the Degrees correſponding there- 
toare 49. Hence, I find that the Complement of the obtuſe 
Angle internal, or the meaſure; of the outward Angle, wiz. 
EAC, or F AH, is 49 Degrees, which being ſubtracted from 
180, the Remainder is the obtuſe and internal Angle ſought, 
di. BAE or GAF =131 Degrees, as above. 8 


. 


 Exanphe: 


There is a certain Field in the Form of a Trapezium, whoſe 
adtuſe Angle is vertical, as well as internal; but its Meaſure 
cannot be found in the Inſide, by Reaſon of certain Obſtacles 
e Impediments: To know therefore the F igure and Meaſure 
16 of its Complement; and conſequently, the Number of Degrees 
na ernally contained in the obtuſe Angle ſought. 


Anfuver, 13 | Degrees = O35 = 29.0 Links. the Perpendi- 
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: 188 nfs Explanation. 


1. Fer meaſuring or taking the Dimenſions of the obtuſe 
Angle ſought (viz. QO.L) in Fig. 7. you are to obſerve, thi 
as the ſaid Angle is internal, and its proper Dimenſions cannc 
be taken in the inſide of the Field by reaſon of certain Ob- 
ſtacles or Impediments, viz. Briers, Thorns, Water, &c. ſo in 
this Caſe, you are always to find its Complement (viz OSL) 
by meaſuring the Length of a Chain from the obtuſe or out- 
ward Angle (viz. O) until it terminate or end (by Suppo- 
tion) at 8, in ſuch manner, that by certain Marks it may 
n to be directly in a ſtrait Line with QO. Again, at the 
End of the firſt Chain, ſuppoſing at 8, as aboveſaid, let there 
be meaſured from thence, the neareft Diſtance perpendicularly 
to 7; which will likewiſe cut the Hedge OL in the Pointr; 
then will it follow, that the Length of the perpendicular Line 
Sr=107 Links, or 1 Chain 7 Links, being found in Tab Ill. 
or the neareſt Number to it (viz. 107.2 Links) you will find 
againſt it, on the Left-hand; 47 Degrees for the Angle LO», 
being the Complement of the obtuſe Angle fought ;z which he- 
ing ſubtracted from 180, the Remainder is 133 Degrees, for 
the internal and obtuſe Angle (viz. LO Q) deſired. 

But ſuppoſing the acute Angle at L, viz. O LP, is required 
to be taken on the outſide of the Field, as before; then, in 
this Caſe, you are to proceed from L, in the Right- Line OL 
by the Method above directed; and having ſet off one Chain! 
a ſtrait Line, from L toq; then next finding the Point a 
which will be exactly in the Middle of gz, you will _— 


ned OR pw = Dr td. ates. 
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fnd the Off-ſet Line or Perpendicular to 4L ; which, when 
meaſured, is ſuppoſed to be 43 Links; and the ſame being 
found in Table II. you will find againſt it on the Left-hand, 
129 Degrees for the Angle q LR; which being taken from 
180 Degrees (becauſe z LO orzLg) is a Right-line, there 
remains 61 Degrees for the inward Angle PLO, or Lg 
required. 


For Protraffion, © 


I. That this may be orderly and methodically, as well as 
truly effected, you are to be provided with an half Inch Scale, 
whoſe decimal Parts or Diviſions, may be exactly agreeable. to 
a Line of Chords of the ſame Radius; which muſt be uſed with 
a Pair of Compaſſes of a moderate Size, but their Points very 
nice, ſmall, and ſmooth; Then you may proceed to Protraction, 
according to thoſe general Directions exbibited in Sef. IV. 
which ſee. „ nn, SG HS 

2. Having ſet off each way, ſuppoſing from O to mand u 
las in Fig. 7.) an half Inch, repreſenting the Length of 1 Chain 
| for each of the two Legs or Sides; by which the obtuſe Angle 

(viz, O) is bounded or limited; then the common Baſe of your 
ſaid Angle, known by the Chord- line or Subtendant ( VIZ. 
bm) being drawn, and from its Middle a perpendicular Line 
being let fall, whoſe Length (viz. h o = 40 Links) ſhall be 
equal to your off-ſet Line or Perpendicular, found in your 
Field- book. 1 3 8 e $117 10 enn 912 

3. By the ſecond Article, as above, you will find that h U is 
the Sine of the Angle hno, or h mo, if you make Om of On 
Radius; but Om / and O nh together is the Complement of 
the Angle O to 18 Degrees; and they being equal, either of 
them, as ſuppoſing Om h is half the Complement of that Angle 
m On to 180 Degrees: Therefore, whatever the Quantity of 
the Angle O, „ 290! Oh (the Diſtance of the Middle of the 
Line mn from the Angle O) is the Sine of half- its Complement. 
to 180. Hence it is, that the ſucceflive Degrees in the firſt 
Row of each Column in Table II. being ſubtracted from 180 
Degrees, and half of that Remainder being taken for the natu- 
ay Sine, is the Number required to be placed in the ſaid 

able. 1 4 21 | ui 
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ren, 

/ the Uſe of Angles in general. 

How to meaſure and protratt by a general Rule, the 
various Kinds of Angles, both internally and ex- 
ternally belonging ts any Field, &c. 


"Bf R UL E. 

TAVIN G in the preceding Sections of this Chapter, treated 

J orderly and methodically of the various Kinds of Angles, 
With their Uſe and Application to Surveying by the Chain 
only; illuſtrated by proper Figures, Rules, Examples, and 
Explanations; we ſhall now ſhew by a general Rule, the 
Comprehenſion of the whole, with all imaginable Exactneſs 
and Accuracy, as well as Plainneſs and Conciſeneſs. And, 

I. When an Angle is meaſured in the Field, let it be noted 
and diſtinguiſhed by ſome certain Mark, at which, let there be 
perpendicularly. erected a Station-ſta ft. 

2. Having placed upon the ſaid Staff the Ring found at either 
End: of your Chain, let the other be extended both Ways, in a 
fait Line, along each of the Sides or Hedges which bounds or 
limits the ſaid Angle, internally or externally taken. 

3. Obſerve carefully at each of the two Places aboveſaid, 
where the Length of the Chain terminates or ends; for there 
muſt be likewiſe erected two Station-ſtaffs perpendicularly. 

4. Meaſure in a Right-line, the neareſt Diſtance between 
tho two Station- ſtaffs laſt fixed, and let that Diſtance, in Link- 
and Fenths, be noted in your Field book, for the Chord-line 
or Subtendant, by which the Baſe Line of the Angle fought is 

- 4. From the Middle of the Chard-line laſt found; let there 
berhkewife meaſured from thence a ſtrait Line, perpendicularly 
to the firſt Station-ſtaff, or Point of the Angle fought ; then 
will: it follow, that that Diſtance, ox neareſt to it (in Links and 
Fenths) being found in its proper Table, you have againſt it, 
on the Left - hand, the-Degiees that the Angle contains, which 
ſometimes is likewiſe the Complement to 180 Degrees for the 
internal Angle deſired. | 

Lafily, For Protraction upon Paper, tc. I ſhall! only refer 
you to that Section preceding, which contains a Figure like 


eT IS ts unto 


ſer 
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unto the ſame Angle fought, though differing in degrees; where 


ou will find the Method of plotting the, fame illuſtrated by 
Rule, Example, and Explanation, me 


OB3ERVATIONS,. 


1. If the Angle meaſured internally by the general Rule 
above, appears to be at or near a-Right-angle not exceeding go 
Degrees, then Table I. will truly diſcover its Quantity. 

2. When it happens that the Angle internally meaſured by 
the Rule aboveſaid is an Acute-angle, containing any Number 
of Degrees leſs than go; then likewiſe, its Quantity in Degrees 
is diſcovered by Table IJ. „ 03 HET NE DEER 
3. If the Angle, internally meaſured, happens to be any 
Number of Degrees more than go, and lefs than 180, then 
Table II. diſcovers always the Quantity of that Obtuſe-angle, 
according to the general Rule —— 

4. When the Angle meaſured externally, happens to be ei- 
ther acute or obtuſe; then Table III. will accurately diſcover 
the Degrees contained therein, ſeeing it is oftentimes the Com- 
plement of the Angle ſought, zero ding to its proper, &c, in 
ke Vic whichfee2 * 5.7 nn RY 


Queſtions or Examples propounded for the Exerciſe 
and Improvement of the young Practitioner. 


A qquadrangular Field in the Form of an Oblong, or Geo- 
metrical Square, hath for the Chord. line, or Subtendant of 
2 of its Angles 141.4 Links: To know the Degrees in each 

fuer, Degrees. See Fig. and its Rule. 


Example, II. 


Anſwer, Degrees. 


— 


Suppoſe an Obtuſe-angle found in a Field hath, for its OF- 
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Protraction, and conſequently, the Degrees contained in the 1.4 
fad Angle. ing Le 
Anſwer, Degrees. See Fig. 5. and Table II. the * 
| in Le! 

Example, IV. 2. 


There is found in a Field an obtuſe Angle, whoſe Off. ſet J 4 
Line or Perpendicular is 46.9 Links: To know the Figure two F 


and Quantity of the ſaid Angle. EY in Fic 
Anſwer, Degrees. See es 6. Table II. taken 
Example. V. | 


To know the Figure, as well as the Number of De con. 
tained internally in that obtuſe Angle, whoſe Complement (be- 
ing an acute Angle external) hath for i its Off-ſer Line or Per- 
—_—_ 107-2 CR 

Anfwer, - Degrees. See Fig. 7. and Table I. 


+ af of 504.4 5 Example. VI. 


There is meaſured externally in the Field an acute n 
bose Of ſet Line or Perpendicular is found to be 17.6 Links: 
To know the Figure and Quantity of the obtuſe Angle internal, 

Anſwer, NOW" See Table III. and * 6. 


— 188 * 1 % 1 . 
r * —— At 
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Ac HAT iv 
Of PRACTICAL SURVEYING accurately per- 
formed by the CHAIN only: Or the Methid of 
e g Promiſcuouſiy Lines and Diagonals, as 
well as Angles: by which are repreſented the 


Hedges, Fences, Corners, &c. of any Field or 
tn gſure. 


7 E 0 To L | 
7 EX and Diagonal, 6 explained. ard 


defined. 
BE ING in the preceding Chapter treated of the various an 
to 


Kinds of Angles, ab well as their Uſe and Application I du 
urveying; we ſhall now briefly and Pun: New the . w. 
* and {Vie of Vines ak Feen. And, 11 Ce 


1 2192 4 


Of Surveying by the Canaan. 359. 
1. A Line in the firſt Magnitude in Geometry or Geade/ia ; hav- 
ing Length, but no Breath or Thickneſs ; and is generated by | 


the Motion of a Point, or rather, many Points joined together 
in Length, by which a Line is ſaid to be produced. | 

2. Lines conſiſt of two kinds, viz. ſtrait and curved. 

3. A ſtrait or Right-line is the neareſt Diſtance between any 
two Points; and by ſuch are repreſented all Sides or Hedges 
in Fields, &c. which ſeem to run parallel to any ftrait Line 
taxen by the Chain. x; C 

4. A curved or crooked Line that is finite, is likewiſe pro- 
duced by the Termination of any two Points in a circular Mo- 
tion, ſuch as the Curve of an Hedge, when it reſembles the 
Segment of a Circle, or an Ellipſis: Therefore. it muſt needs 
lifter from a Right-line in Figure, as well as in Length, eſpe- 
callly when it is converted into the ſame, or ſo ſtretched and 
atended, as that it may appear to be Right  _.. . 

5. A curved Line that is infinite by its Motion, returneth 
gain to the Place where it firſt began, and ſo maketh the Line 
infinite, and the Ends or Bounds thereof undeterminate, ſuch 
s the Figure of a Circle, which ſeldom happens in Surveying. 


6. An Angle js the meeting of two Lines in a Point, pro- 
ided the two Lines ſo meeting or inclining do not make one 
trait Line; which are commonly expreſſed by three Letters, 
the middlemoſt of which ' ſignifies the Angle meant: As the 
Angle AB C ſignifies that the middle Letter, viz.: B, denotes 
the Angle belonging to the Triangle ABC, c. Hence it 
is, that an Angle in the Field is occaſioned, likewiſe, by the 
neeting of any two Sides or Hedges at the Extremity of their 
Ends, which in their Diſtance (at ſome Space from the angular 
foint) may be either acute or obtuſe ; the former is when the 
two Legs or Sides by which it is bounded or limited, are more 
or leſs contracted, in ſuch manner, that the Diſtance between 
them ſhall not extend to go Degrees, viz, a Right-angle, or 
true Square: And the latter is, when the Legs or Sides forming 
tie Angle, are ſo far extended from one another, as that their 
Diſtance, when meaſured, ſhall not exceed 180 Degrees, but 
be more than 90. See Chap. III. and Secr. I. | 96 FOI e 


7. A Diagonal Line is always a ſtrait Line, paſſing from 
one Corner to another. Or it is a Right-line, running thro' 
5 any incloſed Field, from one Angle to another, in order to re- 
1 FF dice the ſame into Triangles, Trapezia, or ſome other Figure, 
- IJ whoſe Superfices being added, ſhall be exactly equal unto the 
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Content of the Field given: Therefore, whenever a Diagonal 
5 8 A 2 4 or 


260 Of Surveying by the CHAN, 
or Diagonals can be conveniently taken in the Field, Sc. and Sty 
accordingly noted in your Field-book, they will truly and rea. as i 
dily diſcover upon Paper, &c. the Form, Shape, or Figure of 


the lame in Protraction. F | ] 
- 5 | | the 

3 1 „ 3 tou 
; E | me Col 
Nas n 8 B C T. II. of 


To find accurately the Length of a Right- Line by ti: bi, 
Chain in the Field, and to protract the ſame by 
the Scale at home, in order that any Hedge or ſaic 
Side may be truly delineated and repreſented. 


n e . % E. 


' AVING already deſcribed in Chap. I. Gunter”s Chain 
meaſuting Pole or Rod, Station- ſtaffs, Atrows, and 
ield-book, with which every Surveyor ought to be provided 
in order to meafure exactly any Right-line, Diagonal, or Angle 
in the Field, by the Chain only: We ſhall now proceed or- 
derly and methodically to the practical Performance of the 
ſame. And, © 111 e 5 * 


I. When you enter the Field, go to ſome Eminency from 
whence you can ſee it all; or if you cannot from any one Place 
ſee it all, walk about fome Part of it, til} you can ſee the 
Shape of it; or know how many Sides or Anples it con- 
tains; which, when you have diſtovered, draw upon 2 Piece 
of common Paper, with a black Lead or ted Pencil, the Forth 
thereof, as near as you can conveniently; but you need not 
mind to be exact nor at the Trouble of drawing the fame by 4 
Ruler, ſeeing the Deſign hereof is only to give you imperfedlly 
an Idea or Apprehenſion of the Figure thereof, particularly the 
Number of Sides and Angles it contains. Di | ol 


II. Let the Surveyor's Aﬀiſtent take one End of the Chain, 
and let it be ſtrerched or extended at full Length, in order to 
ſee, when you begin, that the Links be clear; for if they are 
not, it both makes the Chain ſhorter, and endangers the break - 
ing al it: Now the Aſſiſtant having taken the End of the Chain be 
in his Right-hand, and ten Arrows in his Left, let the Surveyor, At 


who uſually follows with the other End of the Chain, extend bit 
his End to ſome remarkable Place, in the Corner, vis. Gui, wi 
1 5 tyle, 


f 
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Style, Tree, c. where you intend to begin, ſuppoſing at A, 
as in the Margin. 16 


III. The Surveyor being at A, let his Afſiſtant ſtretch out 
the Chain towards the Right-hand, ſtreight along the Hedge 
toward B, the ſuppoſed Mark in the next Angle or 
Corner, where the firſt Hedge: ſeems to end, or you 
intend to meaſure to; and having the Ring at the End A 
of the Chain put upon one or two of the Fingers of | 
bis Right-hand, with one Stick or Arrow, and all the b 
reſt in his Left; let him at the End, or full Length | 
of one Chain, ſtick by the Toe of his Right-foot, the | 
ſaid Arrow; to which, when the Surveyor, or hinder- 
moſt comes, let him take up: And all the Way after- 
wards, let the hindermoſt guide the foremoſt, and the 
foremoſt the hindermoſt, in a Right-line between 
him and the Mark at B; and the foremoſt fee the 
bindermoſt, in a ſtrait or Right-line between him 
and the mark at A, where they began; then are they | 
doth in the Right-line between A and B. | 

| 


IV. Therefore, proceeding orderly in this Method, 
43 above, till the Aſſiſtant or foremoſt has ſpent all 
his ten Sticks or Arrows ; which (if right) he will 
find them in the Hand of the Surveyor or hindermoſt, 
who muſt be careful to place (for every ten Chains) a - 
bold Point in your Field-book, in the Column- of | 
Changes, and the odd Chains, or Links (if any hap- 
pen) in the very next Column ſucceeding, as before 
directed: Then proceeding forward, let the Aſſiſtant | 
or Fore-man, take again all the ten Sticks or Arrows; | 
and carty them all in bis Left-hand, ſave only one 
It his Right, as before, together with the Ring at the 
End of the Chain, upon one or two of the Figers of 
the ſame Hand, as uſual ; then procentings as above, 
in a ſtrait Line towards B; not looking behind him B 
till he feel the Chain check him ; then ſtick down that 5 
Arrow, and away as faſt as you can; and as you go, ſhift an 
other Arrow in your Right-hand, to be ready to ſtick down 
at the Chain's End; in the mean time, the Surveyor or hinder 
Man holding the Chain ia the Right hand, let him look that it 
be not entangled, and go on till he come to the next Stick or 


Arrow); then clapping the End of the Chain to the Stick, let 


him take it up with the ſame Hand that he holds the Chain 
wich, and away after his Leader, e 
V. Now 
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V. Now the ten Sticks or Arrows being ſuppoſed to be run 
out, and you are not yet at the End of that Station (that is, not 
come to the Mark at B) let the Aſſiſtant or Fore-man run one 
Chain more, holding ſtill the Ring in his Hand, and at the 
End thereof ſet his Toe, there ſtanding {till ; and let the Sur. 
veyor or Hinder-man take up the tenth Stick, and hold that in 
one Hand, and the other nine in the other, and deliver the nine 
to the Fore-man ſetting his Toe to the Fore-man's, and let 
the Fore-man count the nine, and if they be right, away ſor- 
ward ; but if they be not, you muſt meaſure that Length again, 
and feck the Stick; for you know not which of you loſt it, and 
thus go on to the End. 


Example 1. 


20—_B Admit the ftrait Line AB (as above) is al- 

lowed to repreſent a certain Side, or Hedge ina 
Field; and that each of the firſt ſeven Diviſions, 
when meaſured, contains ten Chains in Length, 
and the 8th or laſt Diviſion only 9 Chains 85 
Links, which make in the whole 79 Chains 85 
Links: To know how the ſame, or any other 
of the like kind, may be truly delineated or pro- 
tracted. See the Margin. | 


Scales uſed in Protraftion. 


. 


In Order to Protraction, or laying down geo- 
metrically the Length of any Line meaſured in 
g—F the Field, as in the Margin, you are to ſelect a 
4 ] good Scale of equal Parts variouſly divided into 
| e and leſſer Quantities, correſponding to 
uch equal Diviſions, as 10, 11, 12, 16, 20, 24, 
30, 40, 48, Sc. for plotting all Manner of Fi- 
gures of ſeveral Sizes both greater and ſmaller, a3 
occaſion requires. | 


Now, although thoſe ſeveral Sorts of Scales aboveſaid, differ 
in their Length, for the more commodious laying down Figures 
of various Kinds and Sizes, whoſe Areas or Contents, accord- 
ing to the latter, ſhall be proportionably equal, and all of them 


com- 


Of Surveying by the Chain. 363 
comprehended in two Sorts of Lines, viz. the firſt of equal 
parts, for laying down Chains and Links, and the ſecond of 
Chords, for laying down Angles of ſeveral kinds, according to 
the Method preſcribed in Chap. III. which ſee. - | 

But thoſe which had reference to Lines only, we are to ob- 
ſerve, that each of them contains ten equal Diviſions, which in 
their Uſe are proportionably equal one to another; ſeeing each _ 
Line is divided into certain equa] Parts, repreſenting uſually 8 
[aches ; and thoſe grand Diviſions are numbered with arithme- 
tical Figures, by 1, 2, 3, 4, Fc. to the End of the Ruler upon 
which tne Scales are deſeribed: And the uppermoſt large Divi- 
fon is again divided into ten other ſmaller Parts, every Part 
containing ten Links of your Chain; each of which ſmaller 
Parts you may ſuppoſe to be again divided into ten other leſſer 
Parts, repreſenting ſingle Links of your Chain. 

There is alſo another Sort, intituled a Diagonal Scale, more 
convenient than any of the former, for its Neatneſs, Eaſe, and 
Diſpatch, becauſe it comprehends ten equal Diviſions to an 
Inch, and agrees exactly with. Mr. Gunter's four Pole Chain: 
for as the whole Chain contains 100 Links, ſo each Inch of 
this Scale contains likewiſe 100 Parts; by reaſon whereof, any 
Number meaſured in the Field by your Chain to a Link, may 
likewiſe be taken from this Scale, and laid down exactly upon 
Fer, —You may alſo have reverſedly deſcribed upon the 
ame Ruler, an Half-inch Scale, divided likewiſe into 100 Parts; 
which will be of good Uſe, when you are required to lay down 
2 ſmaller Plot; ſeeing the former, which is twice its Length: 
1s more peculiarly adapted to longer Plots. 
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ty Diſtance being meaſured by your Chain ; how to lay 
$ down the ſame Diſtance upon Paper. 
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| As thoſe Scales which comprehend 10, 11, 12, or 16 Divi- 
4 ſons in an Inch, are more particularly adapted to the laying 
45 Gown Figures that require large Paper, c. ſo in the laſt mar- 
i. nal Diagram, we have made uſe of thoſe whoſe Diviſions are 
as beer, conſiſting only of 20, 24, 30, 40, or 48 Diviſions in an 
neh, ſeeing they are more conveniently agreeable to thoſe Fi- 
pures that muſt be comprehended in a leſſer Space. 
Fer For an Illuſtration of the ſame, we will ſuppoſe, according 
to the laſt Example, that having meaſured along an Hedge; or 
tie Diſtance between any two Marks or Places (vix. from A 
o B) with your Chain, you find the Length theredf'to contain 
m- 79 Chains 85 Links. Now, to take this Diſtance from your 
ESD x Half- 
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364 Of Surveying by the Cnamn, 
Half-inch diagonal Scale of 20 in an Inch; in order that f 
fame may be protracted, or laid down upon Paper, G. 0 


thus 2 | 512 0 It 5 
Vir, Draw an obſcure Line at pleaſure, then place 9h 
Foot of your Compaſſes upon yout Scale at the Figure 3, ff 
o Chains; and extend the other Foot to nine of the ſn 
Divitons (which repreſent the odd nine Chains: Then fg 
the Links, you are to remove your Compaſſes: to the mii 
Space next that parallel Line, which is noted by the Figur! 
on the top of the Scale; then will it follow, that the wh 
Extent. from 7 in the large Diviſions, unto 9 in the ſmall; 
comprehending likewiſe in a ſtraigbt Line (for the 85 Link 
8 parallel Lines and an half, from the Left-hand to the Rig 
you will thereby receive between your Compaſſes the true 


tent _ BETTY! 
Secondly, With the ſaid Extent or Diſtance, let one Pain 


i 

of your Compaſſes biſe& the obſcure Line given, at B, e 
the other is fixed upon the ſaid Line at A; then having dra in 
the Line A B, you will thereby, from the diagonal Scale of I 


inks, as above. 

Thirdly, But if you would have your Line ſhorter, and jtt 
contain the ſame Diſtance, as above; then, in this Caſe, you 
are always to take your Diſtance from ſmaller Scales of 2 
30, 40, or 48 in an Inch; ſo ſhall the 79 Chains 85 Lil 
end at C, if taken from the Scale of 24 in an Inch; oraD 
by the Scale of 30; or at E, by the Scale of 4o; or at F, h 
the Scale of 48 ; either of which Lines will contain 79 Chain 
85 Links, and be in Proportion one to another, as the Scale: 
from whence they were taken. And in this manner, may an 
Number of Chains and Links be taken from any of the Sca 
aboveſaid. 


n an Inch, comprehend upon Paper. the Side or Hedge n 
fred, repreſented by the Line A B, equal to 79 Chain | 


: 


AR igbt-line being given, 10 find how many Chains au 
Links are therein contained, according to the Seal 


Example II. 
Suppoſe AB werea Linegiven, as before, and it were requirt 


to find how many Chains and Links were contained therein 
according to the Scale of 20 in an inch, © © 


\P 


Of Surveying by the Crain. . 365 


R tr E. 


Take in your Compaſſes the Length of the Line AB, and 
plying it to your Scale of 20 in an Inch, you will find the 

nent of the 8 to reach from 7 (denoting 70 Chains) 

the great Diviſion to 9 Chains 85 Links of the leſſer Divi- 

us; 3s before directed: Wherefore the Line AB contains 

Chains 85 Links; and, as ſuch, is the Converſe of Ex- 

u J. ſeeing they interchangeably prove one another. The 
e muft be done for any Line, and alſo by any one of the 

er Scales. | | | . 


N. B. Here you muſt carefully remember, that in laying down of 

the Length of Lines by. your. Scales; whatſoever Scale you muſ 
continug it ta the End; not laying down one Line by one Scale, 
and another by another. But if you would have a large Work 
in a little Room ; then uſe a ſmall Scale, as of 24 or 30 in an 
Inch : But, on the contrary, if you would expreſs every ſmall 
Particular, then yau were beſt to uſe a large Scale, as of 10 or 
12 in an Inch. 1 5 C 
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Sz 8 * III. 
neaſure in the Field any Diagonal. Line by the 
Chain only; with its Uſe. and Application. 


tD 
bi 
hain 
\cale: | 
any | 185 
al U 
AT OU are to obſerve, that a Right- line and 'a Diagonal, 
differ only in their Poſition; but not in the Method 
e vweaſuring, as aboye; becauſe the former is uſed when 
Scalheges, Fences, or Sides of Fields, Sc. by it are taken and 
reſented : And the latter, when a Line is taken or meaſured 
ſs the Field, from the Angle or Corner to another in or- 
! that the Trouble of Angles may be avoided, and that the 
pure or Form of the Field may be readily, as well as truly 
ineated and protracteu. en een MY 


bound more high in the Middle than the Sides and Angles, 
which 
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2. It often happens when the Fields, &c. are large, or the 
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which encompaſs the Field ; by reaſon 8 cannot ſe 
from one Angle to its oppoſite; then, in this Caſe, it will h 
found neceſſary to go ſomewhere towards the Middle of th 
Field, or where the Gen is ſo high, that you can ſee the ty 
oppoſite Angles, viz. that you departed from, as well as th 
other you are meaſuring to; then, in the ſame Place whe 
your Obſervation is taken, let a Pole or Station-ſtaff be ye 
pendicularly erected, with a piece of Linen rag, or white h 
per, to render it (as well as the other two Poles or Station 
ſtaffs, fixed at the two angular Points or Corners aboveſzid 
fo conſpicuouſly plain, that they may all three evidently appe 
to be in a right or ſtraight Line one to another. 
3. Now, that this may be accurately performed, the $y 
veyor, or him that follows the Chain, muſt ſtand at the midd 
Pole or Station-ſtaff, whilſt his Aſſiſtant (about the Diſtzll 
of 60 Yards on each Side thereof) can ſee from thoſe two) 
tions, as above, the two oppoſite Angles, where the other ty 
Poles or Station-ſtaffs are fixed; then it will follow, that 
Aſſiſtant, by moving gradually towards either Right or Let 
hand, until the Surveyor (ſtanding at the middle Pole or St 
as above) is prevented from ſeeing either the oppoſite Angle 
by the Interpoſition of the other's Body; for there the mi 
dle Pole or Station- ſtaff may be perpendicularly ereQed, ie 
ing directly in a ſtraight Line to the two oppolite Any 
whoſe Diſtance is required. 
4. Having thus fixed, your three Poles or Station-ſtaffs in 
ſtraight Line, as above, you may then begin to meaſure (i 
cording to the Directions of the laſt Rule in Sect. II.) fro 
the firſt Angle or Corner, to the Pole or Station-ſtaff in ti 
Middle, without regarding it-otherwiſe, than only obſerving 
that it likewiſe be in : e ins from the Angle you de 
parted from: and from thence, you may proceed in like Man 
ner, until you have arrived at the oppoſite Angle to be me 
ſured to: You will thereby diſcover the true Diſtance « 
Length 6f the Diagonal: line ſought ; which muſt according 
be inſerted in your Field-book, as before directed. 
5. For Protraction, you are to proceed exactly accordit 
to the 2d: Article of the laſt Rule, by taking from a prop 
Scale the exact Length, or true Extent of your Diagonal-li 
found in your Field-book, and laying it down, or making* 


Arch with the ſaid Extent, from the Extremity or End of ya 
Baſe- line, which repreſents the End of your Side or Heog 
and conſequently, the angular Point you meaſured fro 
then it wilt follow, that 'a Perpendicular-line being mw 
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from the middle of the ſaid Baſe, will biſe& the ſaid Arch, at 
the Length of the Diagonal-line ſought, which will become 
the Side of an Iſoſceles Triangle, and conſequently, divide the 
whole Field either into Triangles or Trapezia, as may be ſeen 


in the Chapter following. 


Example. 


There is a certain Field which contains within it a Diagonal- 
line, whoſe Length, when meaſured, is found to be 87 Chains 
q Links: To know how the ſame may be laid down upon 
* Sc. from a Scale of 20 in an Inch. See Example I. and 
its Illuſtration in the ſecond Article foregoing. 


S 1 U 1 


Angles how meaſured and protracted from various 
Scales. | 


R ©: 


AVING in the third Chapter foregoing, ſhewn copiouſly, 
as well as orderly and methodically, how Angles, in 


their various kinds may be accurately meaſured in the Field, 


and afterwards protracted at home; we ſhall now briefly ſhew, 
how the ſame may be effected by various kinds of Scales, ac- 
cording to the Form and Size of the Figure, whether bigger or 
leſſer. And, 335 


I. How to lay dewn upon Paper, &c. an Angle, contain- 


ing any Number of Degrees and Minutes, by the Line of 
Chords, according to any Length propoſed. RE RK: 
Firſt, Draw a Line at Plans ſuppoſing BA; by which is 

repreſented the Baſe-line or firſt Side of the Angle given. 


Secondly, Let a Line of Chords of ſome moderate and conve- 
nient Length, be ſelected proportionably to the Size of your in- 


tended Angle, ſuppoſing an Half-inch Scale of 20 Diviſions in 


an Inch: Then, 
7 | | | Thurdly, 
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Thirdly, Extend your Compaſſes from the Beginning thereof, Be 
to 60 Degrees always; and with this Diſtance or Extent, ſetting 20 
one Foot upon the Point A; with the other deſcribe an Arch 
not too ſhort, ſuppoſing C F. "4; 

Fourthly, From the ſame Line of Chords, take always, for 
your ſecond Extent, the Quantity of the Angle given in _—_ 
and Minutes (ſuppoſing it be 41 Deg. 20 Min.) and with one 
Foot of your Compaſſes in the Point C, upon your Baſe-line, 
extend the other upwards ; ſo that the ſaid Arch may (by Sup. 
poſition) be biſected in the Point at E. 


| Laſtly, Thro' the Point E, draw the Line A E, to be con- 
tinued to D, or any other Length propoſed; it will then make 
the two Lines, viz. AB and AD, to comprehend the deſired 
Angle, viz BAD, equal to 41 Degrees 20 Minutes, as may 
be ſeen by the Figure, when protracted according to this Rule, 


N. B. If any Angle given or required, happen to be obtuſe, n 
contain above 90 Degrees; then, in this Caſe, it will be needful 
to pratract it at twice, by dividing the ſaid Angle inte any tw 
Parts equal unto it; and then laying them down ſeverally upor 
the Arch of 60 Degrees, in ſuch manner, that one of the Punt 
of your mpajes (in the ſecond or laſt Extent) may center 
exactly where the ff Diftance or Extent did terminate. A. 

for Inflance, if the giuen Angle were 159 Degrees, tale do 
and 79 Degrees, or go and 69 Degrees, or rather by taking 

©. GO, or twice 60 (if the Angle be 4 much) and then the N.. 
mainder, which according to this Rule, will likewiſe bt illiſ- 

' trated by the Figure, when protracted. 


II. An Angle being given, to find what Number of De- 


grees and Minutes it containetb. 


This being exactly the Converſe of the firſt Article in this 
Rule, you will readily comprehend the ſame, by ſuppoſing the 
Figure of the laſt Article, vi. BAD, were actually given, in 
order to find the Quantity thereof: To effect which, 


Firſt, Let your Compaſſes be opened and extended to 60 De- he 
grees of your Chord, and placing one Foot in A, with the other 
deſcribe.the Arch CF, as before. . TO 


Secondly, Take in your Copmpaſſes the Diſtance of the Angle 
given, viz. CE, and applying it to the ſame Line of Chords, 
or meaſuring that Extent upon the ſaid Chord-line a the 

egin- 


we WH wo 
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Beginning thereof; you ſhall find it to reach to 41 Degrees 
20 Minutes, which is the Quantity of the Angle required. 


Note, The Figures or Geometrical Protra#tion of theſe Angles, as 

well as all others of the like kind, are here omitted, in order 

that the young Artiſt, by Projection, may attain unte Profi- 
ciency herein. 


OBSGERVATIONsS. 

1. The Reader may here obſerve, how the Line of Chords 
proportionably agrees with the Diagonal Scales of equal Parts, 
from whence they are deduced. As for Inſtance, 60 in the 
Line of Chords, is always the Radius or Semi-diameter of a 
Circle, whoſe Circumference is 360 Degrees; and when made 
proportionably equal to an Inch- ſcale of ten Divifions in an 
Inch, it will exactly prove equal to 3 Chains 10 Links, upon 
the ſame Scale, and go Degrees from the ſaid Chord will ex- 
actly correſpond to 4 Chains 40 Links, upon the ſame Scale of 
equal Parts. 


Alſo in a ſmaller Line of Chords made proportionably to an 


Half-inch-ſcale of 20 Diviſions in an Inch, the former will fo 
agree with the latter, as to be exactly equal to 5 Chains 10 


Links; and 9o Degrees upon the ſame Line of Chords, will 


agree with 7 Chains 28 Links upon the ſaid Scale. 

2. But when Angles are required to be protracted in a ſmall 
Space, the Chords muſt then be made proportionably likewiſe 
in their Length; and, in this Caſe, it ſometimes will be need- 


ful to make uſe of ſuch a Line of Chords, as that 60 upon the 


ſame, will exactly agree with 3 Chains, upon an Half. inch- 
ſeale of 20 en an Inch; and o Degrees from the 
ſame Chord will be equal to 5 Chains 60 Links upon the ſaid 
Scale. Alſo, a Line of Chords may occaſionally be made ſo 
ſmall as to agree exactly with a Quarter-inch-ſcale of 40 Divi- 
ſions in an Inch; then it will follow, that 60 Degrees in the 
former, will exactly agree with 6 Chains in the latter, and o 
Degrees in the former, will juſt extend to 8 Chains 50 Links 
in the latter. „ 

3. From theſe Obſervations it appears, that an Angle may 

meaſured or protracted by any of the Scales aboveſaid, as 


well as thoſe Lines of Chords, which are made proportionably 


equal to the ſame. 


Ed SECT. 


1 
0 ? 
16 4 
11 
| : 
i 
"19 
i 
* 
i 
l 
15 
: 
ſ 
li 
1 
1 
I 
i 


_—_ — Ä— 


[ 


30 Of Surveying by the- Cram. 


„ 

Practical Obſervations for the Uſe and Application 
of the Chain. How to rectiſy accidental or caſual 
Mzyiftakes meaſured by the Chain As alſo, parti. 
cular Cautions carefully to be obſerved in the Uſe 

thereof. — 


2 U 1 


1. T HE Surveyor and his Aſüſtant are to be very careful, | 


that they are not miſtaken in the Length of a Chain, 


either under or over, in their Account; for if they ſhould, the 


Error would be very conſiderable; as ſuppoſe you were to mea- 
ſure a Field that you knew to be exactly ſquare, and thereſote 
need only meaſure one Side of it: If, in the Performance, one 
Chain ſhould happen to be miſtaken, and by reaſon of the ſane, 
you reckon but nine Chains, when it was really tien; the Con- 
tent of that Field would then be but 8 Acres and 16 Percbes, 
when it ſhould be ten Acres juſt: And if in ſo ſmall a Line 
ſuch a great Error may ariſe, what may you imagine to be ina 


greater? Therefore, Care and Circumſpection herein is need- 


ful, according to the general Directions preſcribed in Ser. II. 
which ſee. | vs 13 of) 

2. When you begin to meaſure, you muſt be ſure that he 
who leads the Chain ſhall have all the ten Arrows at the End 
of every ten Chains, as well ag at the Beginning; for if (by 
Inadvertency) you begin with nine inſtead of ten, you will err 
one Chain in ten ever after, until you diſcover it. Alfo, if after 
ſome time of working, you diſcover you have loſt an Arrow; 
but know not where, nor when you loſt it, you will be obliged 
to do all the Work over again that you have done that Day; 
or at leaſt all that you have done ſince ſometime; or ſince you 
were at ſome Place, where you can certainly recollect that 
you had all the ten. 391 > 

3. To prevent thoſe Miſtakes above, it is needful- for the 


- Surveyor to inquire of his Aſſiſtant, at the End of every ten 


Chains, how many Arrows each hath, and if their Sum are not 
ten, it is a plain Indication, that the Arrow which is want- 
ing, hath been either dropt or left behind; and conſequendly- 
the laſt ten Chains in Length is doubtful: Therefore the ſame 


muſt be re meaſured again before you proceed. 
4 4. You 
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4. You are likewiſe to 1 ſerve, at the End of every Side or 
Hedge in the Field o meaſured, that there be no Miſtakes 
made in numbering the Arrows belonging to the odd Chains, 
&c. which accidenta::y are either under or above the laſt ten. 
—Now, that this' may likewiſe be prevented, you are to inſert 
orderly in the firft Column of your Field-book, intitled Changes, 
2 bold Point for every ten Chains, thus found; then it follows, 
that the odd Chains and Links, with which the Side or Hedge 
concludes, will ſtand orderly in the ſecond or next Column, as 
before directed. 

5. In meaſuring a Right-line in a Field, by which an Hedge 
or Side is repreſented, it ſometimes happens, that you are ob- 
ſtructed by Briars, Thorne, Fuſhes, Ponds, or other Things in- | 
tervening z; then, in this Caſe, you muſt meaſure a ſtraight Line 
at ſome convenient Diftance, parallel to the Hedge from Angle 
to Angle: But herein you are carefully to obſerve, that when 
jou have carried this ftraight.Line unto the next Hedge; tnen 
daying meaſured from thence (in à Right-line) the exact Diſ- 
tance, unto the Angle or Corner on your Right hand, which 
muſt always be eſteemed a Part or Beginning of the next Hedge 
jou are going to meaſure; by which Means, chat Space or Diſ- 
tance you meaſured from the Hedge will be included; eſpe- 
cially, if you ate careful in meaſuring exactly your Angles, ac 
cording to Chap. III. Sed. 3. and 4; or occafionally your 
Diagonal-lines, according to Ohap. IV. Se. 3, which ſee. 

6. When it happens that you have not quite a Chain between” 
the laſt Arrow and the Hedge you are to meaſure to; let the 
Affiftant or him that leads the Chain, pull the End of it to the 
Hedge and hold it there, till the hindmoſt Man (laying down 
the Chain ſtreight) come to the laſt Stick or Arrow, «nd ob- 
ſerving which braſs Piece is next the ſame, and con{equently” 
how many Links it is from thence to the Hedge; for ſo many 
odd Links muſt likewiſe be inſerted in the ſecond Column of 
your Field-book. As for Initance, ſuppoſe when you are 
landing at the laſt Arrow, you diſcover by the braſs Piece 30 
Links, immediately ſucceeding in the middle Part of the Chain, 
noted by 50 Links and a red Rag, you will then perceive on the 
reverſe Side of the Piece of Braſs, the Number 20, which isthe 
Complement to ioo; indicating thereby, that it is juft 20 Links 
from the laſt Stick to tne Hedge; provided the ſame is neither 
Increaſed nor diminiſhed by any odd Links, that occ ſionally 
E required to reach or extend exactly to the ſaid Hedge. 

he like is to be obſerved in all other Examples of tnis kind. 


dee the Deſcription of the Chain, Chap. I. 
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CHART 
Of the Chain and its Uſe, in actually Meaſuring, 


Protracting, and finding the Area or Content of 


any Field, &c. of what Shape or Quantity ſoever, 
that is regular. 


S EC r. I. 


To meaſure a Field in the Form of a Geometrical 
Square, and to protract or lay down the ſame, 
on purpoſe that the Figure may be truly diſco- 
vered, and the Superficial Content found, ac- 
cording to any Dimenſions given. 


Geometrical Square, (according to Definition) is a 
quadrangulr Figure, conſiſting always of four equal 
Sides, and as many Right-angles;' as is the Square ABCD 

Fig. 8.) whoſe Sides and Angles are all equal, containing 

our equal Sides, which may be attributed either toInches, Feet, 
Yards, Perches, Chains, or any other Meaſure whatſoever. 


2. The Superficial Content of ſuch a ſquare Figure is always 
found by multiplying one of the given Sides by itſelf; and the 
Rectangle or Product of that Multiplication, ſhall be the Con- 
tent of the whole Square ſought, in the very ſame Name the 
Side was given in, excepting otherwiſe reduced. 


1. 


Example. 


Suppoſe the Square AB C D (Fig. 8.) ſhall repreſent a cer- 
tain Field, or any other incloſed Piece of Ground in the ſame 
Form, and that one of the Sides contains 40 Chains 15 Links: 


To know the Area or Superficial Content. 


Acres. Roods. Perch, Pts. of Perch. 
Anſwer, 161 — 00 — 32. 36. 


r. 
ne 


_ the juſt Length of the ſaid 2 ra AB, and conſequen Ys 
| the 


Of Surveying by the Crain. 373 
Ch. Lin. 
40 : 15. 
A ——_— — 3 


S 
Q 


A ON IM ” B 
: 
Y * 


Explanation. 


In this Example it may be obſerved, that 4015 Links in 
Length being ſquared or multiplied by itſelf, the Product is 
16120225 Square Links; from which five Figures or Places be- 
ing pangs from the Right-hand (according to Chap. II. Seci. 6. 
the Figures remaining on the Left-hand are 161 Acres, an 
20225 Square Links remaining; which being multiplied by the 


Number of Square Roods in an Acre (viz, 4.) and five Places 


being likewiſe cut off, the Product is o Roods 80900 Square 
Links, which being again multiplied by the Number of Square 
Perches in a Rood (viz. 40.) and five Places being cut off from 
the Right-hand, as before, the laſt Product is 32.36 Perches, 
as above. Hence the complete Anſwer is 161 Acres, oo Roods, 
32-36 Perches, for the true Area or Content ſought. 


N. B. The Operation of this Example is purpoſely omitted for the 


Learner's Exerciſe and Improvement ; which may be readily ef. 
fected by the Explanation above. 


Protraction. 


Let the given Line be AB = 40.15 Chains and let it be re- 
quired to make a ſquare Figure, each Side of which ſhall be 
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the Surface therein contained ſhall be 161 Acres, &c. as in the 
Anſwer above To effect which, 

Firſ!, Lay down from any Diagonal-ſcale of a moderate 
Length (ſuppoſing that of 40 Diviſions in an Inch) the Length 
of your given Line, AB = 40 Chains 15 Links. 

Second , Raiſe a perpendicular Line, of the ſame Length from 
the Point B, by its proper Problem; or otherwile by the Chord 
of 60, laying down upon the ſame go Degrees: Or, Zäh, the 
fame may be accurately performed by that Prob. or Fig. in 

Chap. III. Sc. 2. which ſee. | 
Thirdly, Take wjth your Compaſſes the Length or Extent ot 
either of the aforementioned Lines; and ſetting one Foot in C, 
deſcribe the Arch ee; do the like at A and deſcribe the arch ff, 

Feurthly, Draw Lines from A and C, into the Point of In- 
terſection ; and the Square is fo exactly finiſhed, as to compee. 
hend the Superficial Content ſought, according to Fig. 8. lu 
like Manner, any other Geometrical Square may be thus mes. 
ſured, plotted and caſt up; regard being only had to the exat 
Length of any one of the given Sides. 


N. B. Mthough Fields, &c. ſeldom produce @ Figure 4 exact 4 
2 Geometrical Square; yet it is frequently found in Gentlemen 
Gardens, and other Iucloſures near their Dwellings : Now, when 
ever this Figure is required to be meefurcd, you are carefully i 
obſerve, that all the four Angles are right, and each Side equal; 
then 12 Firure and Content of the ſame may be readily fou, 

by meaſuring {in a fireight Line) the Length of one Side auh, 

as above. . 


— — * > Y m— * _ 


S 8 3 2 OY 
To meaſure, plot, and caſt up accurately, any Field, 
8 &c. in the For Ht of an Oblong or long Sguare. 


1 


— 


lel. 


e —_ <> - os. 


Parallelogram, hath is appoſite-Sides equal and paral- 
Or it conſiſts always of four Right-angles but unequal 
Sides, two whereof are (oppoſitely] equal and agreeabe in thei! 
Length; as the other two are likewiſe in their Breadth, tho 

$- op- 


I. A: Oblong or long Square, by Geometricians called 2 
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oppoſite one to another; as AB is equal to CD, and AC 
equal to BD, in Fig. g. . 

2. The Area, or Superficial-content of. this Figure, is al- 
ways found by multiplying the given Length by the Breadth ; 
the Rectangle, or Product, will be the a ay Anſwer, in the 
ſame Name propoſed. 

. 


| Example. 


There is a Field in the Form of an Oblong, or long Square, 
as AB CD, Fig. 9. Now ſuppoſing its Length (viz. AB or 
CD) to be 60 Chains 47 Links, and its Breadth, (viz. AC 
or B D) 30 Chains 64 Links: What is the Content or Su- 
perhicies ? | | = 


Acres. Roods. Perc. Parts, 
Anſw. 185 — 1 — 4.8128 


See the Work. 


SD Ch. Lin. Gy 
Length=A B or C D= 60.47 = And. 
Breadth —=ACorB Dinago.s ind. F Factors. 


Acres = 185. 28008 Prod. 
"A 


Roods= 1. 12032 
* 40 


Perches=4.8 1280 


Explanation. 
The Work of this Example is ſo obvious, that there needs 
no other Illuſtration than only Chap, II. Se, 6. which ſee, _ 
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Fig. 9. 
Ch. Lin. 
60. 47 
30. 64 
A TR" Ls 
75 
A; 5 Þ 
0 e 1 
1 | | 
50 | 
' 
c Z 3 by 
Protraction. 


The Figure of this Field may be plotted, or laid down, with 
as much Facility as the laſt : And, 3 

Firſt, Let the given Length, viz. AB or CD 60.47 
Chains, be taken from a Diagonal - ſcale of equal Parts (ſup- 
poſing that of 40 Diviſions in an Inch) and with that Extent 
75 the Baſe- line, viz. CD in Fig. . be firſt laid down: 

hen, 

Secondly, Upon the End of which, at the Point D, let there 
be erected a perpendicular Line (as before directed) equal in 
Length to the given Breadth or ſhorteſt Side meaſured in the 
Field, viz. AC or B D=30 Chains 64 Links. | 

Thirdly, With the Length or Extent of your longeſt Line, 
as above, viz. AB or C D=60.47 Chains, Jet one Foot of 
your Compaſles be placed in the Point B, and with the other 
at A, deſcribe the Arch gg. Alſo, with the extent of the 
leſſer Side or Breadth of your Field, from the ſame Scale, (viz. 
CA or DB) let one Foot of your Compaſſes be ſet in the 
Point C, and with the other deſcribe the Arch 5 h, in the 
Point A. 7 ; 3 

Fourth, Draw Lines from B C unto the Point of Inter- 
ſection at A; you will thereby diſcover the exact Figure or 
Form of the Pield that ſhall comprehend the Superficies deſired 
(viz, ABCD) as above. e "HM 
| 2 25 : | er. 


| duperficial-content ? 
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Sm 1 


To find the Form and Surface of a F eld, &c. . 
preſenting an irregular Oblong ; which is not ſo 
broad at one End as the other, © 


N U K 


if HE Figure of this Field (viz LMON) is by Geo- 

T metricians termed an oblong angled Parallelogram, of 
2 quadrangular Form, having its two oppoſite Ends or Breadths 
unequal, but its Lengths or Sides equal, though not parallel, 
25 the Side MN is equal to L O, the oppoſite Side or Length; 
but the End or Breadth LM is unequal to ON, its oppoſite 
Breadth or End. See Fig. 10. | | | 

2. For the Superficial-content, take the Dimenſions of the 
two Ends, and the perpendicular Length, or neareſt Diſtance 
between them ; then multiply half the Sum of the two Ends, 
by the faid Diſtance, and the Product is the Anſwer.__—Or, 
for greater exactneſs (inſtead of the arithmetical Mean, as a- 
dove) find the geometrical Mean between the two Breadths or 
Ends given, by extracting (decimally) the Square-root of their 
Product, and multiplying that Root or Mean-breadth, by the 
given Length or neareſt Diſtance ; the laſt Product is the Area, 
or Superficial- content ſought, in the ſame Name that was 
given. | 


Example. 


Admit a Field in the Form of an irregular Oblong hath for 
its Mean-length (viz. L r) 94-37 Chains and the two Breadths 
(vz, LM and ON) 30 and 46 Chains ſeverally; What is the 


Acres. Roodh. Perch. Pa. 


1/7, 244—2— 16.960 the common Way: 
Anfw. E 239—0— 12.228 the trus Way. 
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Explanation. 


In this Example, and all others of the like kind; it may be 
obſerved, that when the Arithmetical Mean (viz. 38 Chains) or 
Half the Sum of the two Breadths or Ends are taken, accord. 
ing to the fuſt Part of the Rule; the Anſwer is 244 Acres, 
Sc. which is 5 Acres, 2 Roods, 5.732 Perches more than juf, 
according to the true Way.- ence it is, that the latter 
Part of this Rule is preferable to the firſt, for its Truth an 
Exactneſs; ſeeing the geometrical Mean, or true Breadth (iz 
37-14 Chains, Sc.) is conſiderably leſs than the former; and 
Conſequently, the Occafion of the great Difference abo 
which is always,more or lefs proportionable, as is the Difference 
between the greater and the leſſer Breadths or Ends: Ther. 
fore, the Veracity cf all Examples of this kind, depends upon 
the geometrical Mean, according to the latter Part of the Nute 
e ks þ 1. 


Note, The ation, or Wark of this Example is leſt to th 
TLeamers Performance, in order to the Tati of th 


s Ch. Link. 
Es 64. : 
„ chu mnt 7 
| | Ch. Link, 
A 46. 00 
e 
. 
L —— M 
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Protract ion. 


That this Figure, and all others roſembling it, may be wily 
plotted, proceed thus: 

Fit, For the Baſe- line, let there be taken from your 
Field-book the Length or Extent of any tro, the longeſt 
Sides given, ſuppoſing- MN = 64. 75 Chains: and upon che 
End | thereof, let there be erected Line NO, equal to 46 
Chains, given for the greater Breadt. 0 

Secondly, From the ſame Scale, let eos he taken in -your 
Compaſſes the Length of your Baſe-line MN or LO (vis. 
64.75, and with this Extent, let one Point of your Compaſſes 
be placed at the Point O; then with” the. other, make the 
Arch n. 

Thirdly, Take between. your 3 the leſſer End. or 
Breadth (viz. LM = 30 Chains) and with this Extent, make 
likewiſe the Arch m: ſo as (by Suppoſition) i may bi ſect the 
former in the Point L. 

Faurthiy, Draw Lines from O and M ants the Point of 
lnterfection at L; you will thereby procure the exact Fi igure 
of your Field. 

ifthly, For the rpendicular Length, or neareſt Diſtance 
between the given Brea dths LM and ON, let a perpendicu- 
Jar Line be ſer fallen upon the Line NO, biſecting it in 2; 
then will it follow, that the neareſt Diſtance between the two 
given Breadths (viz. LM and ON) being particularly ap- 
py to the ſame Scale, will likewiſe diſcaver the true or mean. 
ength ſought (viz, Lr = 64.37 Chains) In like manner 


2 other e Oblengs may be thus protracted and mes 
ured. 


22 -— LA ” —_ * * 
pg % —__. * EY 


Ser. IV. 


To mere any Triangle in the F jeld, and to pro- 
tract and caſt up the ſame at Home, with all ima- 
ginable Exactneſs and Accuracy. 


R. T L T. 


„Aue Triangle, whether acute or oblique, conſiſts 


Pri always of three Sides, by which its Surface is com- 
prehended. 


6 ö 2. The 
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2. The Quality and Names of Triangles are various, ac. 
cording to their — and Poſition, viz. 1/, a Right-angled 
Triangle; ſo called, becauſe it comprenhends always one 
\Right-angle and two Acute; the longeſt Side is termed the 
Hypothenuſe ; and the other two Legs (accidentally) are ei. 
ther equal or unequal, one of them being always the Cathe. 
tus or Perpendicular. 2dly, An Equilateral Triangle is one 
whoſe Sides are ſtraight, and Angles all acute and equal. 
344, An Iſoſceles Triangle hath: always two Sides equal, and 
conſequently, the two Angles oppoſite to them; the 3d Angle 
may accidentally be either acute or obtuſe. 4thly, a Scalenun 
is a Triangle, containing three unequal Sides, and as many 
Angles, which are likewiſe unequal, one of them being ſome- 


times obtuſe, and the reſt acute. 


3. Although each of theſe Triangles, as above, muſt be 
exactly protracted at Home, in the very ſame Form as they 
appear in the Field ; yet before any of their Areas or ſuper- 
-ficial Contents can be found with Conveniency, they muf 
(if not already) be reduced into the firſt kind, termed by the 
Greeks, a Right-angled Triangle or Orthigonium, buy letting 
fall a perpendicular Line from each oppoſite Angle unto the 
Baſe, which in this Caſe, are always the two Particulars given, 


4. Having found the proper Data for each Triangle, 2 
above directed; you are to multiply half the given Baſe by 
the whole Perpendicular ; or one half of the Perpendicularby 
the whole Baſe; or otherwiſe, the whole of the one, by the 
whole of the other ; and taking half, by dividing the ſame by 
2, the Product or Quotient in each of thoſe Varieties, is the 
'ſuperficial Content ſought, in the ſame Name the Dimenſions 
- iven in, which uſually is Chains and Links, or otherwiſe 

erches. 


N. B. The ſuperficial Content of any Triangle may likewiſe br 


| found by the three given Sides only, without the Knowledge of 
WM the Perpendicular ; but as. this Method is ſomewhat tedious, 
| T ſhall bere omit it, ſeeing the other above is more pracſi- 


| cable. 


Example. 


There is a ſcalenous Triangle, viz. AB F, whoſe Baſe 
(wiz. AF) is bo Chains 12 Links, and Perpendicular 555 


— ——— — — ũ ͤ — — — 


: 
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BF) 40 Chains 36 Links: To know the ſuperficial Con- 
tent ? X | | | 


Acres. Roods. Perc. Pa. 
Anſfw. 121 — 2 — 11.5456 = ABF. 


Explanation. 


In this Example, as well as all others relating to the mea= 
ſuring of Land, in the Form of any Triangle whatever, it ma 
be obſerved, that half the Baſe-line, viz. AF=30.6 Chains, 
being multiplied by the Perpendicular-line, viz. BE = 40. 36 
Chains, is exactly equal unto the Product of A Fg 60.12 


© chains, multiplied by half the Length of the Perpendicular, 
) WH :iz. BE =20.18 Chains. Again, the whole Length of the 
. Baſe, viz. AF =60.12 Chains, being multiplied by the whole 
k Length of the Perpendicular, viz. BE =40.36 Chains, the 
Product will be double the Area or Content of the Triangle 
% WH AMNF, whoſe Half being taken, according to the Rule, 
e iiſcovers the ſame Anſwer as before: Hence it evidently ap- 
*. bears, that all three Methods, as above, are exactly agreeable ; 
Wl though the laſt is eſteemed the fitteſt for Surveying, and the 
i other two for Building. 

J : 

he 15 

by OB8ERVATIONS, -- 

he | | | | 
JI 1. You may obſerve, that if the Perpendicular-line B E, 


iſe bad fallen without the Triangle on the Baſe produced, as MA 
or NF; yet ſtill the Product made by the whole Length of the 
Baſe A F, by the Perpendicular, had been double the Content 
be of the Triangle, as before, and all the proceeding Articles of 
Fe Rule would hold good. | 1 390 bien 
01, 2. If through the Middle of the Perpendicular or Sides, in 
i- either Example, be drawn a Line parallel to the Baſe, as GH; 
| men GH = 30.6 Chains, by the firſt Article of the Rule, 
being multiplied by the Perpendicular BE =40 Chains 36 
Links, the Product will be the ſuperficial Content: And this is 
common in meaſuring Buildings, 
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| Protraction. 
Having meaſured in the Field the three Sides of any Ti- 


angle, according to the ap ns for meaſuring any right 
or-{treight Line in Chap. IV. Sr. 2. which ſee, and the ſame 
being noted in your Pield- book, as before directed: Then, 

Fi, Take betten your Compaſſes the Extent of the 
longeſt Side given (vi A F=60: 12 Chains) from any Diago- 
nul-fcale of equal Parts, ſuppoſing: that of 40 Diviſions ia 
an Inch; and let it be laid down. for your Baſc-line, as in 


Senna, Then having taken likewiſe the Extent of the next 
greater Side given (viz. BF =60.8 Chains, ) with one Foot of 
your Compaſſes in the Point F; let upwards the Arch rr be 
deſcribed. | i og 

Thirdly, For the 3d Extent, let the remaining Side given 
(viz. AB=40.80 Chains) be laid down, by placing one Foot 
of your Compaſſes in the Point A, and with the other de- 
ſcribe likewiſe the Arch 5 s ; biſecting the former Arch in the 
Paint B. | 

F Laſih, 
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Laftly, Let there be drawn two Lines from A and F to the 


Point of InterſeRion at B; you have therein included the Su- 
rerficies of the Triangle ſought, according to the Dimenſions 
given. — In like manner, all other Triangles whatſoever, may 


be thus protracted and laid down. 


S V3. | 


How to meaſure in the Field, &c. a Rhombus, of 
geometrical Figure in the Form of a Diamond, or 
Pain of Glaſs, and to find both the Figure and 
ſuperficral Content of the ſame according to any 


Dimenfions given. 


S &..& 

1. INHE Form of this Figure is more frequently ſeen in 

Gentlemen's Gardens than in Fields: However, it is 
known to be bounded always by four equal Sides, oppoſitely 
paralle] to one another, comprehending therein four Angles 
none of them right, but only equally acute and obtuſe by Pairs; 
23 they appear diametrically oppoſite to one another. Or, 
Rhombus, in effect, is only two equilateral, or two Iſoſceles 
Triangles having for their Baſe, one common Diagonal, by 
which ele conjoined. See Fig. 12. 

2. The Area or ſuperficial Content of any Rhombus, may 
be accurately found, by multiplying a or 
common Baſe (viz. A B) by any one of the two Perpendiculars 
(viz. DE or EC) becauſe = are both equal, and the Con- 
tent of the whole Figure will be equal to a Square made of 
the Baſe (viz. AB) and one of the Perpendiculars. Or other- 
viſe, the ſame Effect will be produced, if the Sum of the two 
Perpendiculars (viz. DE and EC) be multiplied by half the 
Diagonal-line (viz. AE or EB) the Product will be equal to 
the former Anſwer. 


Example. 


Suppoſe a Piece of Ground in the Form of a Rhombus 
ir. ADBCA) hath for its Diagonal- line, or common 


Baſe (viz. AB) 86 Chains, and one of the Perpehdicu- 
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Chap. II. Sect. 6. which ſee. In like Manner, are performed 
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lars (viz. DE) 34 Chains; what is the Area or ſuperficia] 


Content ? ; 
ks Acres. Raods. Perches, b 
Anſiuer, 2924 Square Chains, or 292 — 1 — 24. 
| P 
d 


Explanation. 


This Example is ſo obvious of itſelf, that there needs no far. 
ther Explication than only the Rule above, by obſerving, that 
the Diagonal-line or common Baſe (viz. AB = 86 Chains 
being multiplied by one of the Perpendiculars (viz. DE = z. 
Chains) the Product is 2934 ſquare Chains for Anſwer ; which 
may be readily reduced into Acres, Roods, and Perches, by 


all other Examples, which hath their Dependance upon this 


Ch. Links. 


55 : oo 
3 : 


Ov 


COXV Shy V® x vor vY OY vonnerhY 
* 
7 


Protraction. the 


Firſt, Having meaſured or taken the Dimenſions of the Fi- 
gure in the Field, I find that the longeſt Line, or Diagonal 
contained therein, is AB = 86 Chains; and ſeeing all 3 

5 | cloung 
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cloſing Sides or Hedges are equal, one of them (viz. AD) be- 
ing likewiſe meaſured, is found to be 55 Chains near; which 
being noted in the Field- book, for the proper Data. 

Seccondly, To plot this Figure, I take from a Scale of equal 
Parts the Diagonal-line given, viz. 86 Chains; which I lay 
down from A to B. | | 

Thirdly, From the Scale of equal Parts, I take with the 
Compaſſes the Length or Extent of the Side or Hedge meaſur- 
ed, viz. AD = 55 Chains; and with one Point of the Com- 
paſſes in A, I deſcribe with the other the Arch ee: Apain, 
with the ſame Extent, I place one Point in B, and with the 
other Point I deſcribe the Arch 7, f, which makes an Interſection 
in D. In like manner is performed the ſame at the Angle C. 

Laſtly, From A and B, unto the two interſecting Points at D 
and C, I draw the four Lines, viz. AD, DB, BC, and CA, 
which completes the Figure, and diſcovers its Form, according 
to the Dimenſions given. 


S x. C: > Is 


To meaſure a Rhomboides ſo exactly, as that its 
Figure and Superficial Content may evidently 
appear after Protraction, according to any Di- 


menfions given. 


1. Rhomboides differs ſo much, and no more, from a 

Rhombus, as a Parallelogram does from a true Square; 
and, as ſuch, it follows, that the Figure thereof muſt likewiſe 
be bounded with four Right-lines, whoſe oppoſite Sides are 
both equal and parallel, as well as the oppofite Angles equally 


acute or obtuſe, by reaſon whereof, no Right-angle can be 


therein contained, | | 

2. Having therefore (by Meaſure) found the Length and 
Breadth of the ſaid Figure, and conſequently the Length of 
the Diagonal, or longeſt Line contained therein, you may, by 
Protraction, ſoon obtain the true Form or Shape of the Figure, 
according to the Dimenſions given. 1651 


Ec 15 hy 


I, 


— 


— — — 
— — — 
| T 
EEE 
= 


— "aa 
— 


I 
_y 


— 


= — — 
—— —— 


PE 5 To PEA — 2% r 
, — . EI SERIES A FIBERS Las — — — 
— Dn — SIT — 2 — —— = - — — — 2 — 
— = — * — — 5 RIES —— xz — 5 = —_ 
——EARSTR I. — . CA fe == >= Bas Sin ; * X,Y 4 2 4 
* bf "” 2: > S 


pox RE - 2 * 
r * 


WH 
*. 
i 15 ak 
ny ap 
7 * 
j 0 
1 it 
n * ll 
; * 44 
1 [ „ 3 
9950 1 
B 
i 44 
wary 11116 
i y - * 
Ne 
1 
£ 1 1 
1 U 
16% 1 
| 4 
hf | 
(WIRE 
"Bs ; 
Mn 
1 4 
* 3 " : 
187 4 
'S 
1 if 
Mn 
We 1 
+. 101; Ht: 
15 2 mt f 
N * 
ith | 
* k * 
En 
75 
7 
i. 1; 
ns 
18 15 
14 1 
"WK 
M8 
TIM 
wr'h 
Wann 
1 1 


— I 
— I = 
WEE 


— — — — 
— 4 —— — 
3 
—— eb ioaaihe 7 = 
T * 
„ TH Hang — 
—— E = e 


DE 


— — - — 2 - , _— 
— — : — — 
= . —— ” 
8 — — = 
= r- oo 
—— . — — 
ee ene SI maria 
ge" \ — ere on, x gg 
r 5 
- wy — — <> - 3 — 
- — — — 1 
AXIAL. gm 
— 


— 
= — "4 
= 


386 Of Surveying by the CuAIN. 


3. As it muſt have alſo the ſame Data as the Rhombus, 
uiz. the Baſe or Diagonal-line, and Length of one of the Per- 
pendiculars, let fall from an oppoſite Angle upon the ſaid Baſe: 


So that the Rectangle, or Product of the one, being multiplied 


by the other, is likewiſe the Area or ſuperficial Content ſought; 
becauſe (in Effect) the Reaſons and Definitions are the ſame. 


Example, 


Admit a Field, or any other Incloſure, in the Form of a 
Rhomboides (viz. ABD C) hath for the Length of its Di- 
agonal-line (viz. AD) 86.70 Chains, and one of its Perpen- 
diculars (viz. ef) 15.70 Links: To know the Area or Super- 
ficial Content? 


Acres. Roods. Perc. Pts. of Perc. . 
Anſwer, 136 — 0 — 19. 04. See Fig. 13. 


Explanation. 


The Figure being plotted, as follows, there appears for the 
Length of the Diagonal (viz. AD) 86.70 Chains, and one of 
the Perpendiculars (viz. ef) 15.70 Chains which being mul- 
tiplied together, the Product is the deſired Anſwer or the Super- 
ficial Content, viz. 13611900 Square Links, or 136 Acres, 
o Roods, 19.04 Perches. 


Fig. 13. 
4 . Lin 
8 Vf &. 72 
0 _— 
—_ n : E 
oc. c 
| Protraction. 


Hirt, Having meaſured in the Field, the Length of the 
longeſt Side or Hedge, viz. AB or CD= 68 Chains: Allo, 
the Side or Hedge at each End, viz. AC or DB = 25 Chains: 
And laſtly, the perpendicular Line, or neareſt Diſtance between 
pu | the 


mc 
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the two Sides or Hedges, viz. C h=20 Chains; which being 
noted in your Field-book, as before directed. 

Secondly, From a Diagonal Scale of equal Parts, ſuppoſing 40 
Diviſions in an Inch, let there be taken between your Com- 
paſſes, the Extent of the longeſt Side, viz. AB=68 Chains, 
which being laid down as in Fig, 13. | 

Thirdly, With the Breadth or Extent of the Perpendicular 
Line, viz. Ch = 20 Chains, let there be drawn an obſcure Line 
parallel to AB; then having taken from the ſame Scale, the 
Breadth or Extent of any one of the ſhorteſt Sides or Ends, 
viz. AC or DB=25 Chains; and placing one Foot of the 
Compaſſes in the Point A, with the other (upwards) biſect the 
obſcure Line that was made parallel to the Line AB; ſup- 
poſing it to happen at the Point C. . 
Faurthhß, Having drawn thro' the Points A and C, the Side 
AC=25 Chains; then from the Point at C let there be laid 
down the oppoſite Side CDS AB; and from the Point at D, 
let there be drawn to B, the other oppoſite Side DB AC; 
which concludes the Figure, and diſcovers the true Form 
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thereof. | 1 

Laſily, Let the Diagonal-line AD be drawn, whoſe Extent | 
| being applied to the ſame Scales is found to be 86 Chains 70 
Links; then from eithere, the oppoſite Angles E or C, let there 


be a perpendicular Line found, to biſect the Diagonal- line, 
ſuppoſing Fo e 15.70 Chains: You have thereby given the 
proper Dara (viz, the ſaid Perpendicular and Diagonal) for 
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; finding readily the ſuperficial Content as above. In like man- 
ner all other Figures of this Form may be thus protracted or 
laid down. | YT 
: Rh fl! 
| 10 
5 £ 6 ©. [ 
How to meaſure accurately in the Field, and to pro- 10 
tract and caſt up at home, any Trapezium what= 1 
ſoever. nine 25 Ll 


— 


math i — — 
— — = 
5 —— 


* = RX N bor. Bo 
lo, 1. "© Figure contains al ways four Sides and four Angles, 


ww uncertain whether parallel or equal; but is com- 
— monly neither, eſpecially, when it appears to be ſo irregular, as 
Mm | | 63 | neither 
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neither the Sides to be parallel, nor the Perpendiculars equal, 
yet both Ways agreeable to the general Definition, above. 

2. The Figure being thus defined, you are to obſerve, that 
the common Bale is ulbally the Diagonal, or longeſt Line that 
can be contained therein: Or otherwiſe, it is a Right- line, 
exactly meaſured from one oppoſite Angle to another, which 
always reduces the whole Figure into two Triangles, whoſe 
Areas may be accurately found by their proper Rule in Chap. V. 
Sect. 4. which ſee: Then it follows, that the Sum of the two 
Areas (o found, is the ſuperficial Content of the whole Tra- 
pezium ſought. . | — * 


Or otherwiſe thus : 


The Arithmetical Mean Proportional, being half the Sum of 

the two Perpendiculars, multiplied by the Length of the com- 
mon Baſe or Diagonal, produces the true Content required, in 
the fame Name the Dimenſions were given in; becauſe the 
Trapezium is juſt equal to half the Square made of the Sum of 

the two Perpendiculars and the common Baſe : Or, for the third 
Variety, the whole Sum of the two Perpendiculars being multi- 
plied by half the Diagonal, or common Baſe, diſcovers like- 
wiſe, the ſame Product or Anſwer. But the Method moſt 
fit for a Surveyor is to multiply the Sum of the two Perpendi- 
culars, by the whole Diagonal, or common Baſe ; and then 


ag half the Product for the true Area or Superficial Con- 
tent fought. ED, opt 


N. B. That all theſes four Varieties above, will be found equal 

true, though one or both of the Perpendiculars fall without; 

for then the Sum of the Perpendiculars being multiplied by the 
Diagonal, will produce the double Content. 


Example. 


There-is a certain Fieid in the Form of a Trapezium, (viz. 
' BEDA, Fig. 14. whoſe common Baſe or Diagona) (viz. BD) 
is 75 Chains; alſo the great Perpendicular CE. AE) = 29.50 
Chains, and the leſſer Perpendicular (via. CF)=25. 50 Chains: 
To know the Area or ſuperficial Content? OS 


Acres. Read. Perch. 
Anſwer, 206 — 1 — 0. 


Expla- 
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Explanation. 


In this Example, above, it may be obſerved for the firſt Va- 
riety, that the Area of the two Triangles in the Trapezium, , 
viz. BAD and BCD, being particularly found by Se. IV. 
and added, their Sum 1s the Area or Superficial Content of the 
whole T rapezia ſought, viz. BADC = 206 Acres, 1 Rood, 
o Perch. Then, for the ſecond Variety, if half the Sum of the 
two Perpendiculars {viz. AE and CF)=27.50 Chains, mul- 
tiplied by the common Baſe or Diagonal (viz. BD) = 75 
Chains, the Rectangle or Product diſcovers the ſame Area or 
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Content as above. Again, for the third Variety, if the Sum of 10; 
the two Perpendiculars (viz. AE and CF) = 55 Chains, be 115 
ä multiplied by half the common Baſe, or Diagonal (viz. BD) 18 
} = 37. 50 Chains, their Product is Iikewiſe the ſame Content, yt; 
a as above. Laſtly, for the fourth Variety, if the Sum of the two 155 
{ Perpendiculars 50 AE and CF) 55 Chains, be multiplied . fl 
j by the whole Diagonal or common Baſe (viz. BD) = 75 11105 
. Chains, their Product is the double Content, whoſe Half is the BLOT 
- ſame Area, as before: Which ſhews, that all the four Varieties þ 21 
4 above are equally true, and as ſuch, may be indifferently uſed, 1 
though the laſt is preferable in Surveying. | BIR 
X Wer 
f A Trapezium how meaſured in the Field. 4 : 
| þ 3. 1 4 140 
ly 1. As the true Form and Superficies of Figures of this Kind # FE 
1 depends upon meaſuting, or taking exactly with your Chain, 15 1 
ie WW the Length of each Side, as well as one Diagonal in the Field; | 2 1 
ſo, in order thereto, it is needful to begin always at ſome Angle, Well 
or Corner, remarkably known by ſome Gate, Style, Tree, &c. il 
and fo proceeding orderly from thence towards the Right-hand, e 
until you have meaſured round the ſame, and noted the Length 16806 9 
12. of each Side or Hedge in your Field- book; according to the ge- F' 7 1 
D) neral Method preſcribed for 3 Right lines and Diago- e 
50 nals in Chap. IV. Sec. II. III and V. which fee. 4 W 
18: 2. For the exact Performance whereof, ſuppoſe you begin at Fi 4 
B, in Fig. 14. where having (ſet for a Mark) a Station“ ſtaff + ml 


with a white Rag, and from thence meaſuring in a ſtreight Line 


the Diagonal BD = 75 Chains; as alſo in like manner, 1 1 
the two Sides or Hedges on the Right- hand of the ſaid Diago- Wy! 
nal, viz. BC = 70 Chains, and CD = 26.30 Chains; which 1 
being particularly noted in your Field-book. A 3 Std 17 
pla- Wia | C c 3 3. — 
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3. Having thus obtained the Length of your common Baſe or 
Diagonal viz. BD, and alſo the two Sides or Hedges on 
its Right-hand, viz. BC and C D; then, likewiſe, you are to 
proceed to meaſure the other two Sides or Hedges, viz. DA 
and AB, which concludes the Meaſure of the whole Field, con- 
taining therein the Diagonal B D. All which muſt be or- 
derly and exactly placed in your Field-book, according to their 
true Lengths and Signs; ſo that the Figure and Surface of the 
fame may evidently appear when truly delineated. | 


Fig. 14. 


Toe 8 


Protraction. 


Fint, The four Sides, with one Diagonal given, being 
meaſured and noted in your Field-book; as above, you are next 
to find out the true Figure or Form thereof, by taking from a 
Diagonal- ſcale of equal Parts (ſuppoſing that of 40 Diviſion 
in an Inch) the Length or Extent of the Line or Side BC=70 
Chains, which being laid down for the Baſe or Ground-line, 

r „„ | 


Secondly, With the Length or Extent of your Diagonal-line 
given, (viz. BD=55 Chains, let one Point of your Compaſſes 
be placed in the Point B; then, with the other Point oppoſite 
to the ſame, make an obſcure' Arch at Pleaſure ; and then, 
with the Extent of CD=26.50 Chains; taken from the ſame 
Scale of equal Parts, let one Point of your Compaſſes be placed 
in the Point C, and with the other biſe the former Arch in 
the Point D. V 0 ; 

. Thirdly, Through the Points B, D, and C, draw the Tri- 

ngle. 35 whoſe Subtendant or D:agonal-lin2 is the dotted 

— apa we 

Fourthly, 
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Fourtbly, Take between your Compaſſes the Extent of the 

given Line D A=38.30 Chains, and having placed one Foot 

of your Compaſſes in the Point D, with the other make like- 
wiſe an obſcure Arch, oppoſite to the Point at D. 


Fifthly, For the fourth or laſt Side, take in your Compaſſes 
the Extent of the given Line BA =58.50 Chains; and hav- 
ing placed one Foot of your Compaſles in the Point B, with 
the other deſcribe an Arch, ſo that it may interſect the other 
in the Point A; then from the Points B and D, let there be 


drawn the Sides B A and DA, which completes the Figure of 
the Trapezium. | 


Lafily, From each of the two oppoſite Angles at A and C, 
Jet there fall two Perpendicular-lines, viz. A E=29.50 Chains, 
and C F=25.50 Chains upon the common Baſe or Diagonal- 
line BD; you will thereby obtain for a proper Data, the three 
Lines internal that is needful to find out the Superficial Con- 
tent of the whole Figure as above. In like manner, all other 
quadrangular Figures, though never ſo irregular, may be 
thus meaſured and protracted. | | | 
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How a Trapezium, &c. may be accurately meaſured by 
Angles and Sides promſcuouſly, without Diagonals. 
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1. There is likewiſe another Method of Meaſuring any Tra- 
pezium in the Field by the Chain only, and protracting the 
ſame at home, with all imaginable Exactneſs and Accuracy, 
without the Uſe of any Diagonal-line ; and that is, by begin- 
ning at ſome convenient Place in the Inſide of the Field, from 
whence' you can meaſure round the ſame, by proceeding (if poſ- 
ſible) on the Right-hand, where you can come neareſt to all 
your Sides and Angles, in the ſame Order as they lie ; then will 
it follow, that the firſt Side or Hedge, being meaſured as before 
directed, and then afterwards an Angle, according to its proper 
Rule in Chap. III. you will at laſt, by ſurrounding or encom- 
paſſing the whole Field, diſcover orderly four Sides or Hedges, 
and as mar: yAngles, to be accordingly noted in your Field-book, 
in order, that the ſame may be truly plotted, as hereafter. 


2. Having protracted or Jaid down, according to your general 
Rule, all the Sides and Angles in the ſame Order as you find 
them in the Field-book, you will thereby diſcover, as above, 
the true Form or Figure thereof : Then, next the Area, or 
ſuperficial Content of the ſame, will be found, by drawing, 
firſt, from one oppoſite Angle to another, a Diagonal-line, 

1 Les | and 
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and letting fall two Perpendiculars upon the ſame, the proper 
Data is thereby exhibited, as before. 


N. B. The Method of meaſuring the Angles in a Field, as above, 
is not only frequently uſed, but may alſo be depended upon far 


its Veracity. 


To meaſure a Trapezium from a certain Station in any one 
of the Sides of it, without the Trouble of Angles. 


Let all your four Sides or Hedges round your Field, be or- 
derly and exactly meaſured and noted in your Fielc-book, as 
before, only with this Difference, that any one of the Sides or 
Hedges, may, in meaſuring, have a Station-ſtaff erected at 
or near the Middle of the faid Hedge, eſpecially, after you 


have known, by Meaſure, the exact Diſtance from each End 


of the ſame, to the ſaid Mark; then it will follow, that two 
Diagonals being meaſured from the faid Station- ſteff unto the 
two oppoſite Angles or Corners, you will thereby find (in 
Protraction) the whole Trapezium divided into three Trian- 
gles, the Sum of whoſe Areas is the ſuperficial Content ſought, 
Now, although this Variety may be uſeful in ſome Caſes; yet 
either of the other two preceding is more preferable for their 
ExaQnefs and Facility, eſpecially if Buſhes, Ponds, or other 
Obſtrucions intervene not; but when otherwiſe impracticable, 


then this will be found conveniently needful. 


* 
Practical Obſervations very uſeful and material -in Sur- 
veying. 7 ISP Þ 


x. Having diſcovered the Form of your Field, let always a 
rough Sketch of it be drawn in your Field-book, as near as 


you can gueſs, without aiming at Exactneſs, farther than only 


having as many Sides and Angles as in ycur rough Draught, as 
there are in the Field ; by which means, you will thereby form 
in your Mind, an Idea or Apprehenſion of the true Draught 
found by Protraction. | 


3. When you bave ſeveral Schemes in one Paper, it is beſt 


to keep each Table in your Field-book ſo methodical, as to 


contain four ſeveral Columns with their proper Titles, for re- 
ceiving orderly the Number of Changes, Sides, Diagonals, 
- . N Angles, 


7... 2 cont 
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Angles, and Things remarkable, occaſionally happening ; not 
forgetting, at the ſame time, to mark every Table with the 
ane Number and Figure you are meaſuring, or by way of Si- 
militude you can have reference to. But when you are ſur+ 
veying but one ſingle Field, or two, or the like, it is ſometimes 
convenient to make the Schemes large, and write every Num- 
her by the Side of its reſpective Line, as may be ſeen in ſome 
of the Examples. f | | 

3. Always chooſe the ſhorteſt Diagonals, or Croſs-lines, for 
they are not only the ſooneſt meaſured, but leſs liable to Error: 
For the ſhorter the longeſt Side of a Triangle is, the more 
acute its oppoſite Angle, and the leſs ſubject to Miſtake; but 
the nearer that the longeſt Side comes to the Length of the 
other two Sides, the leſs Certainty of Truth, as will evidently 
zppear in Practice. 1 : 

4. In meaſuring about the Outſide of a Field, it is beſt to 
(um Sole) with the Sun; becauſe you have then the Hedge and 
Angles on your Right- hand ſo near you, that they may be 
taken and meaſured orderly, and entered into your Field- book; 
but on the contrary, when the Sides, Angles, and Diagonals, 
are taken and meaſured in the Inſide of the Field, it is then 
beſt to accuſtom yourſelf to go (contra Solem) againſt the Sun; 
and then all the Remarks in the Hedge, or beyond it, are on 
your Right-hand ; ſo that when you look towards the Chain- 
hand, you alſo look towards the Hedge; and alſo, then there 
i; no Charge to the Memory, ſeeing all the Remarks being to 
be writ on the Right-hand Side of the Table; but if you have 
Occaſion to go with the Sun, put your Remarks on the Left. 

5. When you meaſure.about the Outſide of the Field, and 
ind the Angles ſo irregular, as that they cannot be perceived at 
a Diſtance, by reaſon of Furz-buſhes, and the like, you may, 
3 you come at them, hang a Piece of white Paper, or ſome 
other Thing remarkable; by the Help of which, you can ſee 
tem at a ſmall Diſtance, for Reaſons hereafter following, which 
requently occur in Practice: Alſo you will find it needleſs to 
have any Marks at the outward Akan only you muſt ſtand at 
tiem, till you have ſet down the Length of the Lines that you 
meaſured to them; and ſo proceeding orderly in this Method, 
to meaſure likewiſe from them to the next Angles. 

b. In finding the Area, or ſuperficial Content of any Field, 
jou need not be careful always to put a Dot between Chains 
ind Links; as for Inſtance, 4.65; but put them all together, 
keing the Chain is decimally divided into 100 Links; there- 
lore, it is all one in the Operation to ſay 4.65, viz. 4 Chains 
bs Links, as to ſay 465 Links; becauſe Decimals do always 

| work 
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work as whole Numbers : Hence it is, that 5 Places, or Figures, 

is always cut off from the Right-hand of the Product, becauſe 
Io0000 ſquare Links is an Acre: Therefore, when the firſt 
Product exceeds not 5 Figures, you place on the Left-hand of 

the Point o, indicating thereby, that the Content is leſs than an 
Acre : When the ſecond Product, whoſe Multiplier is al ways H 
4, the ſquare Roods in an Acre, exceeds not 5 Figures, there 

muſt be placed a Cypher (v:z. o) likewiſe on the Left-hand of 

the Point, indicating no Roods : Laſtly, when the third Pro. 
duct, when multiplied by 40, the Number of ſquare Perches in f 
a Rood, exceeds not 5 Places or Figures, there muſt likewiſe be 
placed a Cypher (v:z. o) on the Left-hand of the Point, to in- 


dicate that there is likewiſe no Perches; but the Figure or Fi. 


res on the Right-hand of the Point, are always here ſo many 

ecimal Parts of a ſquare Perch. But to be more particular in 
finding the Area of Superficies, &c. you may have Recourſe ty 
Chap. II. where the ſame is illuſtrated by Tables, Propoſitions, 
Rules, Examples, Explanations, Sc. * 

7. As the ſame Directions are equally uſeful in Fields of ay 
other Number of Sides, as well as thoſe of four; ſo I ſhall here 
obſerve, that all quadrangular Figures, eſpecially - thoſe of 
T'rapezias, may be more or leſs regular, according to the Nature 
and Quality of the Figure they appear in: As for Inſtance, 
that of a Parallelogramic or Parallelopleuron ſo called by the 
Greeks, becauſe it contains four Sides; two of which oppoſite 
are paralle], and of four Angles, the two at each End being 
equal, whoſe Area, or ſuperficial Content, is found by multi 
plying half the Sum of the two Sides by the Length, the Pro- 
duct is the Anſwer, in the ſame Name given. Or otherwile, 
the Diagonal, or longeſt Line contained therein, being multi 
plied by half the Sum of the two Perpendiculars let fall upon 
it, will exhibit the fame Superficies, as above: This is ſo ob- 
vious, that the Figure, with an Example, will illuftrate the 
fame, when occaſionally performed by the ingenious Surveyor. 
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be to meaſure, protract, and find the ſuperficial 
Content of any regular Polygon or multangular 
Figure, conſiſting of any Number of equal Sides 


and Angles. 


RK CU 6 

. Regular Polygon hath always its Sides and Angles 

equab in Quantity and Quality, which are never leſs 
han 5; but may be orderly increaſed to twelve Sides or up- 
zds, each Figure aſſuming a proper and peculiar Name, 
precable to the Number of its Sides, by which it is diſtin- 
wiſhed from others: That is, if a regular Polygon aſſume 
he Name of a Pentagon, it hath five equal Sides, and as many 
Ingles; a Hexagon, of 6; a Heptagon, of 7; an Octagon, 
d; a Nonagon, of 9; a Decagon, of 10; an Undecagon, 
i; a Dodecagon, of 12, &c. ſeveral of which may be ſeen 


the Gentlemen's Gardens, as well as in Board-meaſure, Paving, 
ofte . but ſeldom or rarely in the Surveyor's Way, to meaſure 


dem in a large Parcel of Land. 


eing | 1 a 
culti-W 2. Having thus ſhewn the various Kinds of regular Polygons, 
Pro- With their Definitions both generally and particularly; we ſhall 


ow ſhew how all of tnem may be accurately meaſured, and 
eit ſuperficial Contents readily - diſcovered. In order to 
hich, you are firſt to find the Center, or exact Middle of 
ch Figure, by drawing two Lines from any two Angles 
lat include a Side, to the Center ; then find the Content of 
at Triangle as taught in Sec. IV. of this Chap. Laſtly, mul- 
ply the Area of that Triangle, by the Number of Sides, and 
e Product is the Area, or ſuperficial Content of the whole 
Iygon.—Or, multiply half the Sum of the Sides, by the 
areſt Diſtance from the Center to one of the Sides, gives the 
[wer in the ſame Name that was given. 


Example. 


admit a regular Polygon ſhould repreſent a Pentagon of five 
aal Sides and Angles (viz, BC GFE) and that the Per- 
| pendicular, 
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pendicular, or Radius of a Circle inſcribed therein, is AD 2 
23.20 Chains; alſo the juſt Length of one of the Sides is found 
to be BC=34.50: To know the Area of one Triangle, and 
conſequently, the ſuperficial Content of the whole. 


i Sg. Link. A. R. P. Pa. © 
Jiu 1 4992900 = 40—0— 3.20 for the Triangle, | 
4 4 20010000 = 200-0 - 16.00 for the Pentagon. 


Explanation. 


In this Example, as wel! as in all others of the like Kind, i 
may be obſerved, that the Particulars of the proper Data ar 
one of the Sides given, viz. BC=34.50 Chains, and the f. 
dius of the inſcribed Circle, as well as the Perpendiculzr o 
the Triangle BAC, viz AD=23.20 Chains, in order to fd 
the ſuperficial Content of the ſaid Triangle, and conſequenth, 
the Area of the Pentagon ſought. + | | 
2. For the Performance of which, according to the genen 
Rule of all regular Polygons, as above, you will find that 


half the Number of the given Sides ! viz. 86.25 Chains) being l 
multiplied by the Radius of the inſcribed Circle (via. AD pea 
25:20" Chains) the Product is 20010000 ſquare Links, « by 
200 Acres, o Rood, 16 Perches, for the ſuperficial Content vid 
of the whole Pentagon ſought: Or otherwiſe, the ſame net 
222 effected by multiplying half the given Side (viz. BOB the 
or DCS. 25 Chains by the perpendicular Length, or neareſii i ter 
Diſtance between the Center of the Polygon, and Middle of d 
one of its Sides, viz. AD=23.20 Chains, the Product i the 
4002000 fquare Links, or 40 Acres, o Roods, 3.20 Perebes Di 
for the Area of the Triangie BA C; which being multiplieq Per 
the Number of Sides — 5.) the Product is the ſuperficial Cir 

ontent of the whole Polygon, as above.— In like manner Fic 
me Superficies of all other Polygons whatſoever may be thut A 
e 


found, regard being always had to the Number of Sides, 3 
well as the perpendicular Diſtance, or Radius of the inſcribec 
Circle given, See Fig. 15. 


Fi 
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7 Fig. 15. 
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How any regular Polygon may be actually meaſured and 


protracted, according to the Number of its Sides. 


Firſt, The Figure of the given Polygon (viz. BC GFE) ap- 
pearing to be truly regular, let its Center be exactly found, 
by meaſuring a Diagonal-line from the Middle of one of its 
vides, to an oppoſite Angle, viz. DF; which being again dia- 
metrically croſſed by the Diagonal-line E L, you will diſcoves 
the Point of Interſection to be at A, which is exactly the Cen- 
ter of the Polygon. | SY +20 

Secondly, The Extent or Diſtance betwen the Point A, and 
the Middle Part of any of the Sides, being applied to a 
Diagonal-ſcale of ted Parts, diſcovers the Langeb of the 
Perpendicular of the Triangle, or the Radius of the inſcribed 


Circle (viz. AD) which muſt be accordingly noted in your 


| Field-book. 


Thirdly, If there is likewiſe taken between the Compaſſes, 
the Diſtance or Extent between the central Point A, and any 
one of the angular Points (viz. AB or AC) and applied to the 
lame Scale of equal Parts, you will thereby difcover the Hypo- 
thenuſe of the Triangle BAC or DAC, and conſequently, 
the Radius of the cjrcumſcribing Circle, viz. AB or AC, 
agreeable to the Notes in the Field-book. | 

Fourthly, With the laſt Extent, or Radius of your circum- 


ſcribing Circle (viz. BA) as above, let one Point of your 


Compaſſes be placed in the Center, until you have deſcribed 
with the other an obſcure Circle, which will paſs through all 
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the angular Points of the Polygon, viz. BEFGC, as in Fj, 
15. which ſee. | | 
Laſtly, The Extent of any of the given Sides of the Polygon 
(viz. BC) being taken between your Compaſſes, and meaſured 
round the circumſcribing Circle, you will thereby find exaQly 
when the black Lines are drawn from Point to Point) the 
umber of Sides that your Polygon contains, according to the 
Dimenſions meaſured in the Field, or elſewhere ; and conſe. 
quently, the ſame Figure protracted exactly, as above. 


How to make 4 regular Polygon, or a Figure of 5, 6, ). 
8, 9, 10, 11, 12, or more equal Sides, or otherwiſe, ly 
their natural Sines in Links and Tenths, after an acc: 

rate and expeaitious Way. 


„ 
Firſt, Divide 360, the Number of Degrees contained in : 


Circle, or otherwiſe, the Links and Tenths of a Chain cor- 
reſponding to. the ſame (viz. 603.6 Links, &c.) by the Num- 
- ber of Sides you would have your Figure contain ; the Quo- 
tient, either Way, ſhall be one Side of ſuch a Figure. 

Secondly, From any Line of Chords, or otherwiſe, from any 
Diagonal-ſcale, at Pleaſure, take from the former 60 Degrees, 
and from the latter, 1 Chain, or 100 Links, and with either 
of thoſe Extents, deſcribe an obſcure Circle; which done take 
likewiſe from the ſame Line of Chords, or from the ſame Dia- 
gonal-ſcale of equal Parts, the Number of Degrees, &c. or 
Wader of Links, Sc. that one Side of the Figure is found 
to contain, as above: Then, beginning at any Part of the 
Circle, ſet off either of thoſe Extents round the fame ; as from 
A to B, from B to C, and ſo round till you come to A again: 
Then having drawn Lines between thoſe Marks, the Figure 1s 
thereby completed, according to the Number of Sides you 
divided by. Thus any regular Polygon whatſoever may de 
thus readily protracted, though it contains never ſo many Sides. 


N. B. This Rule above is fo plain and.obvious, that it may bt 
eaſily applied to any Figure and Example, according to the Plea 
ſure of the Artiſt, | 


SECT. 


0) 
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S ker. IX. 


Of the Circle and its Parts: How a Circle, or 
any Part of it, may be meaſured, protracted, 
or caſt up with all imaginable Exattneſs and 


Accuracy. 


The DEFINITION. 


Circle is a plain Figure, contained under the Limit 
or Term of one Line called the Circumference ; and 
of all ſuperficial Figures is the moſt comprehenſive, becauſe 
it contains in a little Compaſs a greater Area or Square than 
ay other Form or Figure whatſoever. It is alſo a Figure moſt 
perfect, becauſe its Periphery or Circumference, meeting at the 
ame Point where it firſt began, muſt be every-where equally 


J. 


8 liſtant from a certain Point in the Middle of its Surface, cal- 
. kd the Center, from whence all Right- lines being drawn from 
thence to the Circumference, muſt be of an equal Length. 

y 2. As this Figure does frequently appear upon the Surface 
by of Ponds, Baſons, Fountains, Board-meaſure, and Pavements ; 
ba right Underſtanding of its principal Parts is indiſpenſably 
e  reedfu], ſeeing almoſt all other ſuperfices has a Dependence 

ak upon the ſame. | 
Ie z. The principal Parts of this Figure appear to be ten, 
| 


uz. 1/, The Periphery or Circumference, which is always 
an Out-line bounding it, at an equal Diſtance from the middle 


on Ul Point of its Surface, called the Center, as O: 2dh, The 
op Diameter is always a Right-line, drawn. through the Cen- 


ter quite croſs the Circle; which divides it into two equal 
Parts, and conſequently, the Jongeſt Line in it, as AC or 
de BD: Zaly, The Semi-diameter, or Radius is always the half 
of the laſt Line, and may be continued from the Center to 
* any Part of the Circumference, as AO or OE: 4th, A 
5 Chord is any Line ſhorter than the Diameter, paſſing from 
lea WY one Part of the Circumference to another, as AE: 5thly, 

The verſed-line, is always a Right-line aſcending perpen- 

ticularly from the Middle of the Chord-line to the Cir- 

cumference, as the Line GH: 6thly, An Arch of the Circle 
c r. any Part of the Circumference, whether great or ſmall, 
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as AG or AB E: y7thly, A Semicircle is always the juſt half 
of the whole Circle, as ABC: Sthhy, A Quadrant is the 4th 
Part of a Circle, made by two Diameters perpendicularly inter- 
ſecting each other, as AB O, BOC, Sc. thy, A Seftor of 
a Circle is a Piece cut out by the Semidiameters, and is 
bounded by them, or contained between them and an Arch 
of the Circle, as OBE: 1othly, and la/tly, A Segment, Sec. 
tion, or Part of a Circle, is properly a Figure contained under 
a Right-line and Part of the Circumference greater or lei; 
than a Semicircle, Quadrant, or Sector; as AGE is a lets 
Segment of the Circle AB CD; likewiſe ADE is the greater 
Segment of the ſame Circle. See Fig. 16. 


' The Us E or APPLICATION. 


Having in the preceding Article defined all the principal 
Parts af the Circle, we ſhall now orderly and methodically 
roceed to their Uſe and Application, with all imaginable 
lainneſs and Exactneſs, as well as Conciſeneſs, according to 
the Particulars of the following 


. 


V 


1. The Diameter being given, to find the Circumference by 
Analogy, or otherwiſe: To effect which, to thrice the 
given Diameter, add 5 of itſelf, the Sum is the Circum- 
e ſought, according to the common Way of Archimedes: 
Or multiplying the Diameter given by 22, and dividing the 
Product by 7, the Quotient is likewiſe the Anſwer, as above. 
—— Or if the given Diameter had been multiplied by 335, 
and the Product divided by 113, the Quotient-had been allo 
the Circumference fought, according to the Method of Adrianus 
Metius. Or, laſtly, if the Diameter had been multiplied by 
3-14159, 28 off (by a Point or Comma) from the Right- 
hand of the Product the five decimal Places given, the Figures 
on the Left-hand of the Point or Comma, had been likewiſe 
the Circumference ſought, adccrding to the Method of Van 
Cullen. The Converſe of any one of thoſe three laſt Methods 
will likewiſe diſcover the Diameter ſought, when the Circum- 
ference is given, by changing and uſing the proper Diviſors, 38 
above, for Multipliers, as well as, on the contrary, the proper 
Multipliers for Diviſors. | 


T1 


lied j 
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75 find various Ways the Area or ſuperficial Content of a Circle, 
aving interchangeably, either the Diameter or Circumfernce 
given. | ; ; 


E 0 1 


1. The given Diameter being ſquared or multiplied by itſelf, 
and that Product again by 11, and the laſt Product divided by 


14, the Quotient ſhall be the Area or ſuperficial Content 
ſought, according to Archimedes. 


2, Let half the Diameter be multiplied by itſelf, and that 
product again by 3 and 3, the laſt Product will likewiſe be the 
Content ſought. 

3. If from the Square of the Circumference you ſubtract 3 
Part of the Product, and divide the Remainder by 11, the 
Quotient alſo will be the defired Content, | 


EX ample . 


7. 2 the Circle AB CD (Fig. 16.) hath for its Diame- 
ter DB = 28 Chains: To know the Area or ſuperficial Con- 
tent of the ſame. | 
A. R. Perch. 
Anſwer, 616 ſquare Chains=b1—2—16, 


1. The Diameter given, viz. 28 ow if uared or multi- 
lied in itſelf, the Product 1 his IT — 
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plied | by 11, giveth 8624, which being divided by 14, the 
Quotient will be 616 ſquare Chains, and that is the Area of 
the Circle. | | 

Half the Diameter, viz. 14, being ſquared or multiplied 
by itſelf, the Product is 196, which being again multiplied by 
37; the ſecond or laſt Product is 616 ſquare Chains, as above, 
3. The given Circumference, viz. 88, being multiplied by 
itſelf, the Product is 7744; from which deduct 3; of the aid 
Product, the Remainder is 6776; this Number being divided 
by 11, the Quotient is likewiſe 616, for the Area or Content 
ſought. Hence the Truth of the Rule appears in all the three 
Methods, as above. | | 


{ 
To find accurately the Area or Content of a Semi-circle, : 
a Quadrant, cr other Sectors of a Circle. 

85 a 


A 


That the Area or Content of any of the Particulars above. 

ſaid, may be exactly found, there muſt always be given, for 

the proper Data, the Radius or Semi-diameter of the Circle 
(being a Particular common to all) together with the Length 

of the Arch-iine belonging to the Semi-circle, Quadrant, and 

two other Sectors; then it follows, that the Length of any one 

of thoſe Arch-lines being multiplied by the Radius, or Semi- 7 
diameter of the whole Circle, the Product is the Area or Con- | 
tent of each, according to its Name and Quality. 


: Example. 
Admit the Circle ABCD hath its Superficies divided into 0 


four ſuch unequal Parts, as a Semi-circle, Quadrant, and two ' 
other Sectors: Now allowing the proper Data for each to be 7 


as follows: viz. 8 
Choi. © 
the Length of AB CD, the whole Circumſerence 44 
the Length of ABC, the Semi- circles Arch = 22 
Half & the Length of OA B, the Quadrant's Arch = 1! 
the Length of OBE, the leſſer Sector's Arch = 4 


3 the Length of O EC, the greater Sector's Arch = 7 
{the Le. of AC or BD, the Diameter common to all = 75 
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To know the Area or Superhcial Content of each. 


— = — — —— - _ — — = 
7 ⁵Ü 1 CS ang CE ES = 4 Sat > 2 


Chains. 255 
ABCD = 616 = Circle's 

ABC = s = vemicircle's 4 

Anſw. OAB ZI TU Area: 1 ö 
OEC — 98 = Greater Sectors 141 

OBE = 56 = Leſſer Sector's 9 

N 5 . 

Explanation. 0 


This Example, as well as all others of the like kind, is ſo 
obvious, that there needs no farther Explanation, than only the 
Application of the Rule itſelf, by multipying half the Length of 
each Arch- line given, as above, by the Semi- diameter, the Pro- 
duct is the Area or Content ſought, according to the Name 
given, whether Semi- circle, Quadrant, Cc. 


N. B. The Length of the Arch for any Part of the Circle, parti- 
cularly the Segment, may be found thus : Let GH biſet AE 
perpendicularly, and draw 3 A; then from eight times AG 

tate A E, and divide the Remainder by 3, the Quotient will be 
the Length of the Arch AGE, very near. 


To prepare fated N umbers; or. proper Multipliers, for 
finding readily any of the Queſita's above. 


R 


: 1. For rhe Performance hereof, let the Circumference of a 
into Circle, whoſe Diameter is Unity, or 1 (viz. 3.1416) be order- 
ny ly divided by £, 2, Er, and , the * reſpectively, 
o be are orderly, the Arches of the Semi- circle, Quadrant, and two 

Sectors ſought, according to the Work of the following Ex- 


. ample, 
hains. ; _ | TOI 8 | 
=44Y 2. Let one Fourth or each of thoſe Arches, found as above, 
be orderly taken and multiplied by 1, the Products reſpectively, 
1 . are orderly Areas for that Circle, and its Parts proportionable, 


whoſe Diameter is Unity or 1, and conſequently, become ſtated 
and fixed Numbers, or Multipliers, for any other Circle what- 
ſoever, whoſe Diameter or Circumference is given. 


Dd 2 3. Mul- 
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3- Multiply the Square of any Diameter given, by the faid 
proper Area or Multiplier, for the Semi-circle, Quadrant, or 
Sector's given, the Product is the Area or Content deſired, 


Example. | 1. 


There is a Circle whoſe Diameter is Unity or 1, which 
hath the Areas of its Semi- circle, Quadrant, and two Sectors, 
particularly given, as follow: To know the ſame in that Circle, 
whole Diameter is 28. 1 


Arches. Areas. \ Arches. Areas. 


8 3.1416. 78540 ) (888616 Circle. 
-= 1.5708 . 39270 [O 44 = 308 Semi- circle. 
© 0.7854 . 19635 R. 23= 154 =Quadrant. 
S 0.2850=.07140 \| 5 = 56=Lefler Sector. 


0.4998=.12495 14= 98=Greater Sector. 


Explanation. 


In this Example it may be obſerved, that if the ſeveral Num- 
bers given for the Areas of the Circle, Semi-circle, Quadrant, 
and two Sectors, viz. .7854, 3927, -19035, .0714, and 
12495, be orderly multiplied by the Square of 28 (viz. 784) 
the Products are orderly 616, 308, 154, 56, and 98, or near 
the ſame, for the particular Areas or Parts proportional of the 
Circle's Surface fought. In like manner the Parts ſuperfical of 
any other Circle whatſoever,-may be accurately found, accord- 
ing to the Diameter or Circumference given. 


Note 1. As one of the given Faftors above, contains a certain 
Number of decimal Places; ſo there muſt be always ſo many 
cut off (by a Point or C:mma) from the Right-hand of the 
Product; then will it follow, that thoſe on the Left-hand 0 
the Point, &c. will be ſo many Integers for Anſwer, and t 
reſt Decimals, or fractional Parts of Unity. 3 

2. As the Operations above, depend upon the exafteſt Analogits, 

_ Viz, thoſe of Van Cullen and Metius; /o both of them ap- 
proach ja near unto the common Way found by Archimedes, 
that the Difference between the laſi and two former, do not ex- 


 ceed Z of Unity. a 
| 7 ＋ J 75 


os. 1 


22823. 


O45 . . = ww a 1 


e I 
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To find the Area of a Segment of a Circle various Ways. 


Although this Problem is ſomething difficult ta perform ex 


atly, yet you may come very near the Truth ſeveral Ways 
obſerving the following Directions. . 


Firft, Let the Area or Content of the Segment AE G be re- 


quired. To effect which, draw I, the Chord- line AE, and 


meaſure the Length thereof, which ſuppoſe to be 25. 50 Chains; 
then meaſure the Verſed- ſine or Perpendicular G H, which ſup- 
poſe to be 7 Chains. Now I ſay, if you multiply 2 of the 
Chord-line (v:z. 17) by the Perpendicular (viz. 7) the Pro- 
duct is very near the Area of the Segment AGE =119 Chains. 
Or otherwiſe, if you multiply 3 of the Verſed-fine or Perpen- 
dicular (viz. 4.66) by the Chord-line 25.50, the Product is 119 
Chains nearly, for the Area of the Segment ſought, as above. 


Explanation. 


I. Two-third Parts of 25 and a half, is 17, which multi- 


plied by 7, the Perpendicular G H produceth 119 Chains, or 11 
Acres, 4 Rods, 24 Perches, which is the near Area of the Seg- 
ment AGE ſought, See Fig. 16. | 

2. The Proof of the laſt Work will appear by obſerving, 
that the Area of the whole Sector AO E, is found as before: 
For the Arch-line AB being a Quadrant, is 22, and the Arch- 
line BE is 8, which together make 30; the Half whereof, 15, 
multiplied by the Semi-diameter O B 14, giveth 210 for the 
Area of the whole Sector AOE. Now the whole Sector, 
which contains 210, confiſteth of thoſe two Parts, namely, the 
Segment, AGE, and the Triangle AO E, the Baſe is 25 and 
Half; the Perpendicular 7 (it having the Remainder of G H 
taken from OG = 14) wherefore multiply 25.5 by 3.5, the 
Product will be 90.25 for the Area of the Triangle. Now it 


follows, that 
The whole Area of the Sector OA E, is — 210 


The Area of the Segment AGE, is — — 119 
The Area of the Triangle ADE, is — _ 90 4 


The Sum is — —— — 209 + 
Which is equal to the whole Sector within leſs than an Unit. 
Dd 3 Secondly, 
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Secondly, This, likewiſe, may be performed more eaſily thus: 
Diaw AG; then to 3; of AG add AH, and multiply the ſame 
by + AD, the Product is the Segment ſought. Or, 


Thirdly, The fame may be effected more accurately, thus: 
Find I, the Middle of GH, and draw Al; then add AG to 
4 times Al, and 3 of the Sum multiplied by + AD gives the 
Content of the Segment though it be almoſt as great as the Se. 
micircle itſelf ) as near as the Proportion of Archimedes gives 
the whole Circle. | | 


S rer. X. 


How to meaſure, protract, and calculate the Super- 
Hcial Content of an Elliffis or Oval, various Ways, 


R MAL. Bs: 


K AY Ellipſis or Oval, is-an/Egg-like Figure produced from 
| the Section of a Cone, made by cutting through both its 
Sides, but not parallel to the Baſe :: Hence it becomes ſo far 
circular, as to contain different Diameters, the longeſt whereof 
(viz. EA) is called the Tranſverſe Diameter, and the ſhotteſt 
{viz. FG) the Conjugate Diameter. The other | Parts re- 
markable, are the Center and the Fea, which laſt is always a 
Mean Proportion between the Half-Sum, and Half the Diffe- 
rence of the Tranſverſe and Conjugate Diameters, ©, : 


2. The Periphery of any Elliphs may be found by adding 


once and - the Length of the Conjugate Diameter, to twice 
the Tranſverſe, the Sum is the Periphery nearly. Or, 24, 
the ſame may be effected more exactly, by adding unto the Hy- 
pothenuſe of the Triangie FCA (viz. F A) its ninth Part, and 
multiplying the Sum by 4, the Product is the Periphery ſought. 
Or, 31h, (for the ſake of the Curious) make, as the fourth 
Power of AF, to the fourth Power of BC; fo AG to a fourth 
Proportional; which taken from ten times DC, and the Re- 


mainder mul:iplied by 4, give a. Product, which divided by 9, 
plied by 4 ich di + 


al FEI . 8 E Hifm e — a as 
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is the Periphery of the Ellipſis, as near as the Periphery of the 
Circle given by Archimedes. | 


N. B. That a true Geometrical Oval has its Tranſverſe and Con- 
Jugate Diameters ſo proportionable one to another, as 10 is t9 
7.68, &c. Hence it is that any Oval, though never ſo irre- 
gular, may be made truly geometrical as above. 993 


3. For the Area, or Superficial Content of this Figure, the 
common Way, is to multiply the Product of the two Diame- 
ters given by 11, and divide the ſecond or laſt Product by 14, 
the Quotient is the Content ſought: But this Way though 
frequently uſed, is not ſo exact as either of the other two fol- 
lowing: Therefore, 2dly, the Product of the Length and Breadth 
(known alſo by the Name of the 'Franſverſe and Conjugate Di- 
ameters) of the Oval, being decimally divided by 1.27325, the 
Quotient is the defired Area,” Or,*34ly, the Product of che two 
Diameters, as above, being multiplied by .7854, the Product 
(cutting off four Figures towards the Right-hand thereof) is 
the Anſwer by Euclid, 1, 2, and 12. z 


Note, That the Content of Half the Ellipſis may be found by mul- 
tiplying the Length of the Tranſuerſe Diameter by Half the 

_ Conjugate, and that Product again by. 7854, cutting off orderly 
the decimal Places from the Right-hand of each Product, gives 
the Anſwer. | 


Example. „ 


A Piece of Ground in the Form of an Ellipſis or Oval, hath 
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for its greateſt Length, or Tranverſe Diameter, (viz. E A) TT 


4.50 Chains, and its Breadth, or Conjugate Diameter .(viz. 
> ) 24.60 Chains, alſo each of its Foc? (viz. Dor B) 6.45 
Chains: To know the Area or Superficial Content. 


Acres. Roods. Perch. * 
Anſio. 6665689 Square Links, or 66 — 2 — 25 ++ 


Dd 4 Expla- 
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Explanation, 


Ia this Example, and all others of the like Kind, I multiply 
the Tranſverſe Diameter given (viz. E A = 34.50 Chains) by 
the Conjugate Diameter (viz. F G= 24.60 Chains) and the 
Product (viz. 848.7000) again by .7854; according to the 
third Method of the Rule, becauſe moſt exact, and the laſt 
Product is 6665689 Square Links, or 66 Acres, 2 Roods, 
25 Perches +, for the Area or Superficial Content ſought. 


8 


Protrattiun. 


1. When you are required to take the Dimenſions of an El- 


lipſis, or Oval, you are firſt to meaſure exactly the Length and 
'Breadth ſeverally in Chains, Poles, Yards, Feet, or any other 
Name propoſed, which muſt be accordingly noted down in 


your Field-book, for the Tranſverſe and Conjugate Diameters 


given, in order to Protraction. 


- 


2. The Foc of the ſaid Figure moſt next be found, by ſub- 


tracting half the Square of the Conjugate Diameter from the 
Square of the Tranſverſe Diameter, the Square Root of the Re- 
mainder will be the Sum of the two Foci, whoſe Half will ſhew 
the Diſtance of each Focus from the Middle or common Center 
of the Ellipſis. . 26 ä 

3. From a Diagonal Scale of equal Parts (ſuppoſing that 
of 20 Diviſions in an Inch) let there be taken and laid down 
 ex:Aly the Length of the Tranſverſe Diameter given, VIZ. 
E A = 34-50 Chains ; which being croſſed in the Middle with 


. — 


2 


* 
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the Perpendicular (viz. F G = 24.60 Chains) equal to the 
Breadth, or Conjugate Diameter given, as in Fig. 17. 

Take between your Compaſſes the Length of one of the 
Fe, and having placed one Foot of your Compaſſes in the 
Middle or common Center of the Ellipſis (viz. C) with the 
other biſe the Line EA, on each Side of the Center, ſuppoſ- 
ing theſe two Biſections ſnould happen at D and B. 

5. Draw obſcure Lines. at Pleaſure, each way, upward and 
downward, on each Side from the Center, C, from the Point F 
and G, through the two Points of the Foci, viz. D and B, you 
will thereby diſcover obſcurely, two parallel Lines, biſecting 
one another in the Points D and B, and conſequently diſcover 
the Form of a Diamond in the Middle of an intended Ellipſis, 
as well as a half Diamond, proportionably, equally on each Side 
of the Foci, bearing the form of two Angles equally obtuſe, 

6. With the Extent of the given Breadth or Conjugate Dia- 
meter (viz. FG) let one Point of your Compaſſes be placed in 
the Point F, with the other (which hath the Pen) ſweep the 
Arch an; and likewiſe, with the fame Extent in the Point G, 
ſweep the Arch mm. „ | 
7. Take between your Compaſſes the exact Diſtance between 
E and D, or Band A; and with that Extent, with one Point 
in D, let the other ſweep the Arch 2m, ſo that it may paſs 
through the Point at E: And then moving your Compaſſes, but 
not your Extent, with one Point in B, ſweep likewiſe the Arch 
mm, ſo that it may paſs through the Point at A; by means 
whereof your Ellipſes will be perfectly completed, and the 
true Figure thereof exactly diſcovered according to the Dimen- 
tions given. 5:7 "ok I eee | | 


OBs8ERVATIONS 


1. As the common Methods of making Ellipſes or Ovals, 
are not only various and numerous, but even intricate and con- 
fuſed ; ſo I am hereby induced to preſcribe this of my own, ſee- 
105 it is not only plain and eaſy; but even ſo univerſally uſe- 
jul, perfect, and complete, that all others whatſoever may be 
thus protracted and laid down, according to any Bien fon 
given. W o „ 

2. Having found the Area or ſuperficial Content of any El- 
liplis, according to the various Methods already preſcribed, any 
of them may be proved by extracting the Square Root of the 
Product of the Tranſverſe Diameter, multiplied by the Conju- 
gate, gives you the Geometrical Mean, or Diameter of a Circle 
equal thereto, whoſe Area being found, will be (within a ſmall 
Inction) the ſame of the Ellipſis. : : 
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Although the Figure of an Ellipſis is ſeldom or never ſeen 
in Fields; yet frequently in Broad-meaſure, Pavements, Flower. 
beds, Cc. then in thoſe Caſes, the Area or Content is generally 
required in Yards, Feet, &c. becauſe the Dimenſions are uſually 
taken and meaſured in thoſe Denominations. 5 


C HAB. VI. 


PRACTICAL SURVEYING performed by 

' the CHAIN only: Shewing how Parcels of Land 
of any irregular Shape or Quantity ſoever may be 
actually meaſured, protracted, and caſt up, with 
all imaginable Exaftneſs and Accuracy. 


8 er. I. 


Jo meaſure irregular Polygons of any Kind, parti 

cularly 4 Pentagon. 

Horw to ſurvey a Field various Ways, though never ſo imm 
gular, by going round tte ſame, and meaſuring occaſit- 
ally its Sides, Angles, or Diagonals. 


R U . E. ro 


AVING in the IIId, IVth, and Vth Chapters precedin He 
ſhewn both generally and particularly, the Uſe and A) anf 
plication of Sides, Angles, and Diagonals, as well as the Me ing 


thod of meaſuring by them all regular Figures whatſoever, * Rit 
ſhall] now proceed to thoſe irregular Kinds, which frequent En 
happen in Surveying : And, | He 

I. You may obſerve, that by the general Name of an irref! 4 
lar Polygon, or Polygram, is underſtood any multangular F "ay 

re whoſe unequal Sides and Angles are, reſpectively, ne! - 
leſs than five; but may be orderly increaſed to twelve or ! "oa 


wards ; by reaſon whereof, each Figure obtains likewiſe a pf 


U 


( Surveying by the Cnarn. =: 
per and ſignificant Name, according to the Number of Sides, 
&c. As for Inſtance, an irregular Pentagon contains always 
five unequal Sides, and as many Angles; a Hexagon conſiſts of 
fix unequal Sides, &c. a Heptagon of ſeven ; an Octagon of 
eight; a Nonagon of nine; a Decacon of ten, Cc. and in 
meaſuring any of thoſe Figures with a Chain, the following 
Method is the ſame in al}; only for every three outward 
bounding Sides, there is required a croſs Line or Diagonal, to 
divide the whole inwardly into Triangles. | 1 


II. To meaſure a Field of any Number of Sides, equal or 
unequal, particularly, one in a Pentagonal Form, by the Help 
5 of Diagonal- lines, without any reſpect to the Angles, or the 
1 Quantity of them: To effect which, you are, as before direct- 

ed, to begin at fone Place remarkable, ſuch as a Houſe, Gate, 
be Style, &c. and ſo from thence proceeding orderly on your 
th Right-hand, and meaſuring round the Field each Side or Hedge, 
which being accordingly noted in your Table or Field-book. 
Then, 2dly, meaſure the neareft or ſhorteſt Diſtance from the 
oppolite Angle to another, ſo many diagonal or croſs Lines, 
leſs by three than the Number of Sides found, by which your 
Field is bounded or limited ; which being likewile noted down, 
t- above, you have all that is neceſſary for prottacting and caſt- 
ing up any Polygon, or many-ſided Figute whatſoever, without 
any Regard or Dependence upon the Angles, which are ſome- 
times (without great Care and Circumſpection) ſubject to Er- 
ror; whereas this is not: For a ſmall Error in any one Angle, 
will make a conſiderable Error in the next Diagonal-line 


which bounds or limits it. 
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III. But for the Sake of the Curious, as well as thoſe who 
affect meaſuring by Angles, you are always to meaſure orderly 
round the ſaid Field the interpoſing Angle between every two 
Hedges, by beginning at the very Ccrner where you intend your 
angular Point, with the Sign or Character of the ſame, and ſtick- 
ing down there perpendicularly a Station-ſtaff, through the great 
Ring of one of the Ends of your Chain, and taking the other 
End in your Hand, ſtreteh out the Chain in Length, firſt on the 
Hedge on your Left-hand, and then again on your Right; each 
of which Places, where the End of the Chain falls, let there 
likewiſe be placed a Station-ſtaff perpendicularly, which muſt 
be always noted down in your Field-book or Table by two dif- 
ferent Letters: "Then it will follow, that the neareſt Diſtance 
between your two laſt Station-ſtaffs, being exactly meaſured 
in Chains and Links, will be the Baſe or Chord-line of the 
Angle ſought, which muſt accordingly be noted down 3 
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Field · book, before you proceed to meaſure the Length of the 
next Side or Hedge. 


N. B. The general Method of meaſuring, or taking orderly and 
exattly by the Chain, Sides, ak and Diagonals, will 
Found in their proper Sections of Chap. III. which ſee. 


Example. 


- Admit a Field in a polygonial or pentagonal Form, conſift- 
ing of five unequal Sides (viz. OPQRS, Fig. 18.) whoſe 
Particulars appear as follow: To know the Area or Superficial 
C | 


Acres. Roed. Percbes. 
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Explanation. 


The Field being plotted as follows, the two Diagonal- 
lines, viz. PS=x7.50 Chains, and PR=16.80 Chains, re- 
duce the whole Figure into three Triangles, the 1/ being 
POS, whoſe Baſe or Diagonal-line is PS, and Perpendicu- 
lars, viz. O m 0.65 Chains, diſcovers its Area to be the o Acres, 
2 Roods, 11 Perches ; 24h, The Triangle PRS hath like- 


' wiſe for its Baſe or Diagonal-line, P S=17.50 Chains, and 


Perpendicular-line, viz. R n=0.70, whoſe Area is 10 Acres, 
o Roods, 38 Perches. Laſily, The Triangle PQR hath for 
its Baſe or Diagonal-line P R=16.80 Chains, and Perpen- 
dicular Q = 0.75 Chains; which diſcovers the Area to 
de o Acres, 2 Roods 20.8 Perches. Hence the whole 
Content ſought is 11 Acres, 1 Rood, 18.8 Perches, as in 
the Example. | 5 


Protraction. 


To render the Work every Way complete, we ſhall firſt 
ew the Reader how any Field or Parcel of Land, when mea- 
ſured as above, may be exactly protracted or plotted, accord- 
ing to any Dimenſions given, whether Sides and Diagonals, 
or only Sides and Angles: And. then, _ proceed to the 
caſting up, or finding the Content of the ſame, by the gene- 
ral Method as follows : WE TDs | | 

1//, When the Notes in your Field: book, as before di- 
tected, or rather (when Conveniency permits) in little Tables, 
according to the Method of the laſt Example, appears to be 
only Sides and Diagonals, you. are always: to begin at ſome 
remarkable Angle or Corner, ſuppoſing it to be at P, in Fg. 
18. and having, from a Diagonal-ſcale, of equal Parts (al- 
lowing it to be that of 20 Diviſions in an Inch) taken be- 
tween your Compaſſes the Length of the Side or Hedge (viz. 
PQ=u12.50 Chains) which being laid down in a black Line, 
as in the Fig. above; and then, with the Extent of the 
next Diagonal-line (viz. PR= 16.80) let one Point of your 
Compaſſes be placed in the Point P, with the other deſcribe 
an Arch at R, which being again biſected with the Extent 
of the next Side or Hedge orderly following (viz. QR =9.60 
Chain.) you have thereby obtained the Dimenſions of that 

| Triangle 
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414 Of Surveying by the CHAIN, 
Triangle (viz. PQR.) 24h, Take between your Compaſſe, 
the Extent of the other Diagonal-line (viz. PS = I7.50 
Chains) with one Point of your Compaſſes in P, ſtrike with 
the other an Arch at S; which being again biſected with 
the Extent of the next Side or Hedge (viz. RS = 123.30) 

ou will thereby obtain another Triangle (viz. RP$) 
which will evidently appear by drawing always, your outward 
Lines black, and your inward obſcure or dotted. 3dly, Take 
between your Compaſſes the extent of the next Side of 
Hedge (viz. SO=12.70) and with one Point of your Com- 

aſſes in S, with the other deſcribe an Arch at O; which be. 
Ll again biſected with the Extent of the oppoſite Side or 
Hedge (viz. P O=8.90 Chains) by placing one Point of yout 
Compaſſes in P, and biſecting the laſt Arch at O; you wil 
thereby diſcover your third Triangle (viz. POS) which per. 
fects the Figure, and diſcovers exactly the Form thereof to 
contain, according to the Dimenfions given, five unequi 
Sides outwardly in black Lines, and two Diagonal-lines with 
three Triangles inwardly. La/tly, If from the oppoſite Angle 
at O, Q, and R, there be let fall inwardly three Perpendicu- 
lar-lines, diz. O m, Ru, and Qb; you have thereby obtained 
all the Requiſites for finding the Superficial Content of the 
faid Figure, or any other Polygon whatſoever, according to 
the Method of the laſt Example and its Explanation. 


Protraftion by Angles. 


Having in the preceding Article ſhewn, how any pentago- 
nal Figure, or any other Polygon whatſoever, may be accu- 
rately protracted by pn; we ſhall now ſhew, how tbe 
ſame may likewiſe be effected by Angles, And, | 
1. Let there be laid down, as before, a Side, ſuppoſing that 
of PQ=12.50 Chains, and then the next Angle immediately 
following (viz. the Angle at Q) by taking between yout 
Compaſſes, from a proper Scale (ſuppoſing that of 20 Di- 
viſions in an Inch) the Extent of 1 Chain or 100 Links, an 
and placing one foot in the angular Point at Q, with the ac 
other deſcribe an Arch at pleaſure, ſuppoſing it biſects the I ve 
Side PQ in h. 5 
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The Sides as before. 
Ch. L. 
R ioo 1. 
mee: ef 
Chord Lines at $ O = 16.50 = gp. 
EFF = x 5 


S 


2. From the Table following, take between your Compaſſes 
from the ſame Scale, the Chord- line of that Angle found in 
your Field, and noted accordingly in your Table, viz. Angle 
Q=15.50=hr; then, with that Extent, and one Point 
of your Compaſſes in h, biſe&t with the other the ſaid Arch 
in the Point 7 ; then from the Point at the Angle Q, through 
7, draw an obſcure Line, and ſet off the next Side QR; 
and fo proceeding orderly in this Manner, until you have 
completed the Number of Sides and Chord-lines found. in 
_y_ Table, you will thereby diſcover the true Form of your 

igure, agreeable to that in the Field, whoſe Dimenſions are 
taken, | 

3. The Form of your Field being thus plotted, as above 
in Fig. 18. you may with great Eaſe draw the ſame Diagonal- 
lines from one Angle to another (viz. PS and PR) and then 
three Perpendiculars being let fall from thoſe Vertical Angles, 
which are oppoſite to the ſaid Diagonals, you have.thereby 
obtained the proper Data for finding the Superficial Content 
ſought, as before. 


To find the Area or ſuperficial Content of any Polygon or 
multangular Figure; or caſt up Land of any Figure or 
Form foever. | ey 


I. As all Figures whatſoever muſt firſt be reduced into Tri- 
angles or Trapezia, before their Areas can be exactly found, 
according to the Laws of Meaſuring, or the general and uni- 
verſal Method now in Uſe, yet, upon ftrit Obſervation, it ma- 
nifeſtly appears, by Euclid, Lib. VI. Prop. 2. that all of them 
(in Operation) are effectually reduced to rectangled quadran- 
gular Figures, either Squares or Parallelograms, by multiplying 
ne Length by the Breadth, or one Dimenſion by another, 
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in order that the Product or Content may thereby be diſco- 
vered. Hence it is, that all right-angled Triangles whatſo- 
ever, are reduced to Squares or right-angled Parallelograms, 
by multiplying the Perpendicular of a Triangle by half the 
Baſe ; becauſe the Triangle is thereby effeRually reduced into a 
Parallelogram as ta the Operation, although the Lines be not 
drawn, nor the Figure actually altered. | 


2. This being premiſed, it muſt needs follow, that any Par- 
cel of Land, though never fo irregular, yet after Protraction, 
Diagonal-lines being drawn therein, the whole Figure muft 
thereby be reduced into Triangles or Trapezia, or both; 
whoſe Areas being particularly found and added together, dif- 
cover the Superficial Content of the whole Figure ſought, ac- 
cording to the Method of caſting up Triangles or Trapezia in 
Chap. V. Sed. 4 and 7, which ſee. 


Practical Obſervations very uſeful in Surveying. 


1. As Surveying admits of various Kinds of Figures, fo it is 
needful to obſerve that any Polygon of what Number of Sides 
foever, may be divided into a Number of Triangles leſs by two 
than there are Sides of the Polygon, and conſequently, requires 
likewiſe ſo many Diagonals or croſs Lines leſs by three than the 
Number of Sides are : Hence it is, that if from the Number of 
Sides found in your Figure, three be ſubtracted, the Remainder 
will be always the Number of crofs Lines or Diagonals therein 
contained. And if two be deducted from the given Number of 
Sides, the Remainder will be the Number of Triangles that 
can be found therein. As for Inſtance, a Figure of four 
Sides is divided into two Triangles by one Diagonal, and a 
Figure of five Sides is divided into three Triangles by two Dia- 
gonals, Se. ths 


2. In Meaſuring, or taking Dimenſions in the Field, it is 
always proper to chuſe the ſhorteſt Diagonals, or croſs Lines ; 
for they cannot only be ſooneſt meaſured, but are even leſs 
liable to Error : For the ſhorter the longeſt Side of a Triangle 
is, the more acute its oppoſite Angle, and the leſs ſubje& to 
Miſtake ; but, on the contrary, the nearer that the longeſt 
Side comes to the Length of the other two Sides, the leſs Cer- 
tainty of Truth, as may be verified by Examples as well as De- 
monſtration. 5 
3. Although Tables for receiving the Contents of any 
Field that is actually meaſured, may ſometimes be put 


againſt 


— wm 33 
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againſt the Matter they refer to; yet it is beſt, in Practice, to 
have them in a Field-book altogether, according to the Form 
or Method preſcribed in Chap. I. Sect. 4. which ſee, 


4. It is alſo obſervable in the practical Part of Surveying, 
that a Piece of Ground being never ſo often meaſured, will 
always differ ſomewhat (more or leſs) in its Dimenfions, and 
conſequently, in its Area or Superficial Content, by reaſon 
the Chain, in taking Lengths, &c. may, more or leſs (though 
never ſo ſmall) deviate from a ſtraight Line to the Right or 
Left-hand ; or otherwiſe, by the Unevenneſs of the Ground, 
may be more or leſs contracted, &c. yet thoſe Differences 
(when carefully meaſure) prove ſo ſmall and inſignificant, 
that they are never regarded. e | 


S Ik 


0f irregular Fields conſiſting of any N. umber of 
| Sides and Angles. 


How to meaſure, protract, and caſt up any Field, whoſe 
Sides and Angles are both many and irregular. 


R U 4 Bo 


HE general Rule, Se. I. being carefully obſerved in 
all its Articles, the Work will be the ſame as in the 
hve-ſided Figure; and this Section, for Inſtance, may ſerve in 
all other Varieties whatſoever : And, | 
I. Having entered your Field, and obſerved its Form and 
Shape, with the Number of its Side, and Angles, 3 walking 
round the ſame, and drawing at Random in your Field-book 
(with a black and red Pencil) all the Sides and Angles therein 
contained in the ſame Order or Form as they lie in the 
Field; you will thereby obtain ſuch a rough and imperfect 
Draught, as will ſomewhat reſemble the true one, when pro- 


E e | tracted. 
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tracted. But if your Time allow not of ſo much Exactneſa, 
then the ſame may be otherwiſe effected, by taking, in like 
manner, all the Sides and Angles from ſome elevated Place in 
the Field, where they can be conveniently ſeen; which will 
likewiſe give you an Idea or Apprebenſion of the ſame. 


II. A general View of the Field being thus taken, art! a 
Sketch or rough Draught drawn, as above, you may then 
proceed to meaſure your Diagonal-lines the ſhorteſt Way 
ſo that they may not interſe& one another; and having ac- 
cordingly noted them down in your Field-book, as hefore di- 
reed, you are next to meaſure orderly the Sides, from any 
proper Place where you intend to begin; obſerving always to 
inſert in your Table the exact Length of each Side in Chains 
and Links found in the Field, in ſuch manner that they may 

be diſtinguiſhed from another, by alphabetical Letters in 


Pairs, for rendering the Work of Protraction more regular 
and exact, | | 


Example. 


A Field or other Incloſure (viz. ABCD EFG, Fg. 
19.) of an oQagonal Form, whoſe Dimenſions both ex- 
ternally and internally are given in Chains and Links, a 
* _ | „ 


Ch. J. Ch. L. 

1. AB= 9.30 E F=10.50 

2. B C=14.30( «: 8. F G=13.70 

waa? C e + ama, jb 

4. DER 10. 90 8. HA = 15. 40 
. Cb. Z. 
21. AD=18.30) & ſr. C K= 6. 20 
312. D B=23-50 | 3 2. D N= 8.80 
2) 3- A E=22.30 7 3. F M=10.00 
= 4+: A F=21i20{ 49 | 4: L A= 6.70 
1 5 F H=23.00 | 8 5. A P=13.40, 
14130 C OG=80 
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A. Pa, : A, Pa. 
7.28500 C D=15.15750 
7.87250 E FN 
9. 81200 G H= 24. 72500 
II. 15000 Sum 80.8445 
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Sum 0. 84450 


To know the Area, or Superficial Content. 


A. R. Per. Pa. 
Anſiu. 60—- 3-15.12. 


00000 +45 000 a0 5 
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Explanation. 
In regard that the Field is irregular, that is to ſay, it is nei- 


ther Square, Triangle, nor Trapezia, it muſt, therefore, be- 
fore it can be meaſured, be reduced into ſome of theſe Forms; 


which to effect do thus. Draw Lines from one Angle to an- 
other, as the Diagonal-lines, AD, DB, AE, A F, and FH; 


then will the whole Figure be reduced into fix Triangles, as 
in this Figure and Example. —Theſe fix Triangles being mea- 


ſured ſeverally, according to Chap. V. Se. 4. and the Con- 


tents of them all added together, will ſhew the Area or 
ke Con- 
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Content of the whole Field as above. But for an Abre. 
viation of the Work, you need not find the Area of every Tri. 
angle, but of every Trapezia, as before taught in Chap. V. 
Sed. 7. by which means, near half the Arithmetical Work will 
be ſaved, and an undeniable Proof by this Method exhibited, 
as above. Or otherwiſe thus: Add the whole Content of all 
the Trapezia and Triangles together, and then half the Sum 
will be the Content ſought. 


Protraction. 


This irregular Field, and all others of the like kind, may be 
exactly plotted according to the Method following. 


1. Draw an obſcure Line at adventure, and the beginning 
at any one Angle, or Place remarkable, ſuppoſing the Angle 
B, and taking (from your Field-book or Table between your 
Compaſſes the neareſt Diagonal to it, viz. B D = 23. 50 
Chains) then, with that Extent, let one Point of your Com- 
paſſes be placed in the angular Point B, with the other biſect 
the obſcure Line at D. 


2. With the Extent of the Side (viz. B C= 14. 30 Chains) 
let one Point of your Compaſſes be placed in B, with the 
other make an Arch at C; then moving your Compaſſes, with 
one Point in D, and between them the Extent of the third 
Side (viz. CD = 12.00) biſect the laſt Arch in C; you 
will then have the Sides BC and C D, which ſhould be 
drawn in black Lines, viz, from B to C, and then from 
C to D. 

3. Take between your Compaſſes from the ſame Scale of 
equal Parts, the next Diagonal-line (viz. D A = 18.30 
Chains) and with that Extent Jet one Point of your Com- 
paſſes be placed in D, with the other make an Arch at A; 
then with the Extent of the firſt Side (viz. BA = 9.30 
Chains) and one Point of your Compaſſes in B, biſect the 
laſt Arch at A, which being drawn, you have likewiſe the 
Side BA. | e 


4. The Extent of the Diagonal-line (viz. A E = 22.30 
Chains) being taken between your Compaſſes; then with one 
Point in A, with the other deſcribe an Arch at E; and with 
the Extent of the fourth Side (viz. D E = 10.90 Chains) 

| let 
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let one Point of your Compaſſes be placed in D, with the 


other biſect the ſaid Arch in E, you will thereby obtain the 
Side DE. | ; 

5. From the ſame Scale of equal Parts, take between your 
Compaſſes the Extent of the next Diagonal (viz. AF = 21. 20 
Chains) then, with one Point in A. with' the other deſcribe an 
Arch at F, which, with the Extent of the fifth Side (V1Z. 
E F=10.50!Chains) let the faid Arch be biſected, you will 
alſo obtain the Side E F, when draw. | 


6. With the Extent of the Diagonal-line (viz. FH = 
23.70 Chains) let one Point of your Compaſſes be placed in 
the Point F, with the other deſcribe the Arch at H; which 
being again biſected. with the Sth Side (viz. AH = 15,40 
Chains, from the Point at A, you will thereby obtain the Side 
AH, which muſt be likewiſe drawn. N 


7. Take from the ſame Scale the ſixth Side (viz. F G — 
13.70 Chains) and having placed one Foot of your Compaſſés 
in F, with the other deſeribe an Arch at G; which being 
again biſected with the Extentiof the ſeventh Side (viz, GH 
= 14. 20 Chains) you will thereby obtain the ſixth and ſe- 
venth Sides, (viz. FG and GH) which being accordingly 
drawn, the whole Figure (viz. ABC DEF GH) is intirely 
completed, and the true Form of the Field is thereby dif- 


covered. 


8. Having thus found externally, as above; all your out- 
ward Sides or Lines, you are next to find thoſe Which are in- 
ternally, by dotting all your given Diagonals (big. A D, DB, 
AE, AF, and FH) and then, afterwards, upon three of their 
Principals or common Baſes (viz. BD, A E, and F H) there 
muſt be let fall, and meaſured by Application to the ſame 
Scale (the fix Pependicular Lines from their Vertical Angles 
| (viz, CK, LA, DN, MF, AP and OG) ſo have you all 
the Requiſites of the ſaid Figure, for finding the Area or Su- 
- perficial Content ſought. DEER - 
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422 Of Surveying by the Cain; 


S E e 7. 


| How to take the Plot of a Field, &c. at one Station, 
near the Middle thereof, 7 the Chain only. To 
meaſure, protract, and caft up accurat Ns any. in- 
cloſed Field, whoſe Angles can be particularly 
ſeen from any Part of the Middle theregf. 


N 


E T the Field given to be meaſured contain any Number 

I. of unequal Angles, ſuppoſe ſeven, viz. A, B, C, D, 
E, F, G, and O the appointed Place from whence, by the 
wn you are required to take the Plot, or rather Dimenſions 
the 


2. At ar near the Middle of the ſaid Field, viz. the Mark 
at ©, let there be a Stake put through the _ or End of the 
Chain, and. make your Afliſtant — the other End, and ſtretch 
it towards the Angle at A, in ſuch manner, that he may ap- 


pear to be in « Arxight Line | wo Stake and the ſaid 
Angle; which you may know by your not ſeeing. it through the 


Interpoſition of the Alftant Body; at which Place let there 
be ſtuck a Station-ftaff or Arrow We which muſt 
be in a direct Line between © and A. 


3. In like manner, cauſe your Alot to move orderly to- 

wards the other Angles, viz, BCD EFG, obſerving always, 

at the Length of the Chain, to ſtick down a Stick exactly in 

the Line between © and B, as at b. Afterwards let n do 

the fame orderly at 6 at 4, at e, at f, and at g "And if there 

were more Angles, let him, plant a Stick at ” the End of the 
Chain, in a right Line between © and every Angle. 


4. In the next Place, meaſure the ſaid Line, or neareſt Dif- 
tance between Stick and Stick, as @ b, ſo many Chains and 


Links; bc, ſo many; cd, ſo many; de, ſoa many; &c. and 
put them down in your F jeld-book accordingly. 


5. Meaſure alſo the Diſtance between © and every Angle, 
as © A, ſo many Chains and Links; QB, ſo many; © C/ 


- 
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fo many; OE, ſo many, Ec. all which being put down, will 
appear as in the following Figure and Example. 


Example. 
Admit an irregular Field ind a Heptagonal Form conſiſting 


of ſeven unequal Angles (viz. A, B, C, D, E, F, G, Fig. 20.) 


Now allowing the Subtendants or Chord-lines, and the Diago- 
nals or Centex- lines to be as follows. 


Dimenſions given, viz. 


. ? * 
" 1 7 f | 
Inne 


Ch. L. : Ch. E. 
[a 1 10 AS 16.50 
„ .o . © B=18.10 
Subtendants, c d 1.30] Diagonals, | © C=15.00 
—. d . f‚⏑ ar. © D=17.00 
Chord-lines. | e f=1.20 | Center- lines.] © E=14.06 
| f g=1.09 10 F=19.00 
Lg a=1.50 38 8 


To know the Area or Superficial Content, 
Anſwer, 73 Acres, 2 Roods, 39 Perches. 


Explanation. 
* 3 Pts BR 4 8, 5 . 
By obſerving the Form or Shape of this Field when protracted, 
u will find it contain as many Triangles internally, as there 
are Sides outwardly, which may conveniently be reduced into | 
three Trapezia and one Triangle, ih order that the Superficial (4:1 We 
Content of the fame may be exactly found, according to the e 


| following Particulars. 3 
ö 90 1 © A B C= Diagonals, 1. 3 B 8 
2 3 0 | 5 | 

| Rz Cot, * The =. 
| KCL AAOG= Baſes Swen. 4. A Side AG 17.49 
, Ch. TL. ; 

: | kl. ACT ð 
F Perpendiculars „ CE aa 
7 by Pairs. 23. FG = 
e 4. A Perpen. 212. 50 


E e 4 


Of Surveying by the CHAIN, 


Fig. 20. 


we 


Z | 11 B CS 23.25 500 : 
Particular Areas 2 5 E=19-54900 raren. 
4 FFF 3. 


— 5 


Acres, Roods. Perces. 
Or 73 — 2 — 39 for Anſwer, 


N. B. For the Sake of the Curious, the Superficial Content of this 
multangular Figure, or any other of the like Kind, may other- 
wiſe be ove by a certain Method depending upon Theorem 
VIII. Page 61. of Surveying Improved, which ſee. 


Protraction. 


1. To plot thoſe Obſervations taken in the Field, you are to 
take from a Diagonal Scale of equal Parts, not too ſmall, 1 
Chain, and ſetting one Foot of the Compaſſes in any conveni- 
ent Place of the Paper, as at O, make the Circle abcdefg, ob- 
ſcurely ; then taking for your firſt Subtendant or Chord-line, 
1.15 Chains, ſet it upon the Circle, as from à to b; and then 
from ©, through à and 6, draw Lines, as © A, O, B, which 
be ſure let be long enough. 

| 2. In 


Of Surveying by the CHAIN. 42g 
2. In like Manner, take from the ſame Scale your ſecoud 
Subtendant or Chord- line, viz. bc=106 Chains, and ſet it 
upon the Circle from þ to c, and through c, draw the Line © ©, 
as in Fig. 20. 85 | Wo EE | 
3. When thus you have orderly ſet off all your Subtendants 
or Chord-lines, and drawn Lines through their ſeveral] Marks, 
repair to the ſame Scale, or, if need be, one ſmaller; and hav- 
ing orderly ſet off your Diagonal or Center-lines, 'as you find 
them in your Table or Field-book, in the Manner following. 
4. Upon the Line a, © you muſt ſet off 16i50, making a 
Mark where it falls, as at A, upon the Line Ol = 18.10 
which falls at B, and ſo orderly by all the ret. ”109 22 
5. Draw the: Lines AB, B C, CD, DE, EF, FG, and GA, 
which finiſhes the Work of Protraction, and difcovers the true 
Form or Figure of your Field, as above, in order to the Super- 
ficial Content ſought. 3 | 
Laſtly, In like Manner all other multangular Figures, though 
never ſo irregular, by which Fields, &c. are repreſented, may 
be thus accurately protracted and meaſured from one Station only, 
as above; which; if well underſtood and obſerved, you cannot 
miſs of Surveying in this Manner by the Chain only, any Field 
at two or thtee Stations as well as one, or from an Angle there- 
of, Sc. according to the Directions already given.” 
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How to meaſure Land bounded by irregular Hedges, 


or ſuch as curve either inwards or outwards. 


E 


- : JJ 2 — = 
> — — e. 


TJAVING in the three preceding Sections, of this Chapter 

treated orderly and ſuccinctly of all Manner of Fields, 
Cc. whoſe. Sides are many, ſtreight, and irregular; and ſhewn 
how they may be accurately ſurveyed, protracted, and caſt up, 
we ſhall now obſerve the Method of meaſuring a four- ſided Fi- 
gure, as well as thoſe of other Shapes, which (by Suppoſition) 
may be bounded with a ſtreight Hedge on one Side; a Hedge 
curving outwards on the ſecond Side; a Hedge curving in- 
wards on the third Side, and a Brook or River on the fourth 
vide ; which includes all the Varieties that commonly occur in 
the irregular: Bounds of a Survey. be 
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426 | Of Survdhirx by the Chain; . 

1. It is convenient ia a Field with ſo much Wark it itz td 
draw the rough Draught pretty large; leſt the Letters ar Marks 
upon the Paper ſhould be ſo curved as to be confuſed or oblite- 
rated; and having drawn the Out- ſides, viz. the Hedges and 
River, you muſt, as near as you can, repreſent their Curvings 
and Rendings, eſpecially the moſt materia]. | | 

2, Let never ſo many Varieties occur, you are always to pro- 
ceed orderly arid methodically, according to the following Ex- a 
ample and its Explanation ;. only you are to obſerve, thar it is 
convenient to take all the Off-ſets of one Side of the Field from 5 
one Right-line, and that drawn as near the Outſide of the 
Field; as poflible, that the Off-ſets may be ſhorter, and con- 
ſeyuently, both leſs troubleſome and more certain; but yet; 
not ſo near the Outſide as to leave auy Angles or Points of 
Hedges; Rivers, &c. within. 


Explanation, 


_ Silppoſe 4 Field was to be ſurveyed, bounded dn one Sde by 
the ſtreight Hedge F E, on the next; by the Hedge curving 
has fr hy E H, on the third; by the Hedge curying inwards 
HG, and 4thly, on the other Side; by the Brook or River GF: 
Now allowing the Table of Dimenſions to be is in tlie Expla- 
nation (viz. as the Table of given Dimenſions) to know exaQly 
the Figure or Ferm of the faid Field, and alſo its Area ot Su- 
perficial Content. | 5 


k Acres. Roods. Perches, 

Anſwer, 24 — 2 — 21. See Fig. 21. 
Explanation, 
1. Ty order that the Dimenſions of this irregular Field mij 
be exactly taken, you are firſt to obſerve the Angle in the Ri. 
ver at 9, s well as its flying off at i, and w, and comitig to the 
Angle x, from which may be particularly drawn and repre» 
fented the Hedge FE freight, and E H curving out; and HG 
curving in, r. not regarding the Quantity of the Curve, only 
leave Room to make the pricked Lines for Off. ſets, as 4b, he, 
Sc. Alfo draw the ſtraight pricked Line EH, and fo far as you 
can ſee the Hedge HG in a Right-line as to , continue it by 
a pricked Line #0, to the River ato: Likewiſe, draw the 
pricked Line x r, from the Angle x to the Hedge H G, and ſo 


as juſt to touch the Point of the River q; and thus have Te 


Of Surveying by the Caarts 425 
Gicovered the right-lined Trapezium E H which is the 
,reateft that can be inſcribed in the Field EF GH propoſed 3 
and by Off-fets from the ſtraight Sides all the Irregularities of 
the Bounds of the ſaid Field, how difficult or confuſed ſoever, 
may be eaſily laid down. TIO $9 BH 
2. Having proceeded ſo far, as above, you are next to begiti 
at the Angle F, and meaſuring from thence the ſtraight Hedge 
FE, which ſuppoſe to be 11 Chains 50 Links, you noed only 
place it in the Table FE=11.50, as you fee. FOO 
This done, proceed in a Right- line towards H, as H 2 
b Chains (for where a Hedge curves mach alike, you may ge- 
nerally ſtop at an even Chain) and then by the Means directed in 
the Firſt Chapter, find the Point à in the ug. ts between 
E and H, and juſt at the End of the ſixth Chain; and find- 
ing by the Rules of the ſame Chapter, the Line that is perpen- 
dicular to the Line EH, and cuts the Hedge in c; meaſure 4 03 
which being an Off-ſet to the Right, place it off on the Right- 
hand, as in the Table. 5 
4. Go then to b, ſtlll taking Care by the aforeſaid Means to 
keep in the Line EH; and here, becauſe you perceive the 
Hedge at e, to be the fartheſt from you, take in Off-ſet, whe- 
ther it be at an even Chain or no; as ſuppoſe a ö be 5.50, and 
be (the Off. ſet) 3.40; ſet them down, as in the Table. 


5. Then, next fuppoſing hf to be 3. 710 and Fg 2.40, ſet 
them down in the Fable, and proceed to H=. 20, which 
being the Angle and having no Off- ſet, ſt it down in the Co- 
lumn of Diſtances, leaving a Blank in the Column of Off-ſets,, 
to ſhew that you are at an Angle; or at the Hedge. 


6, Proceed next to the Hedge Hm G, if the adjoining Field 
belong to the ſame Proprietor, or the like, that you can go into 
it, you may meaſure Hh and take the Off- ſet Hm; and fo 
maß meaſure from + to G, as in taking rhe Off- ſet off the Hedge 
R- EH; but if you cannot, or are not allowed to go out᷑ of your 

own Field, as is ſometimes the Caſe, cauſe your Aſiſtaiit to go 
down by the Hedge HG, while you ftand at the Angle H, 
and when he comes at the turning at m, let him leave the Hedge, 
and go directly forward to the River's Side towards O; and by 
the Brook's. Side, put down a Branch or a Mark in a-Right- 
line, with the Angle H, and Corner , as you may eaſily di- 
tod him, by waving your Hand to him the Way that he-ſhow 
move, till — ſottle him in the Right- line: or, indeed; he 
may direct himſelf, if he underſtands it, dy ſeeing the Corner m, 
and the Surveyor ſtanding at the Angle H; then _— 
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428 Of Surveying by the Crain, 
Hm = 5.60, which place in the Table, and meaſure along the 
Line m O, till you can ſee the Angle æ, over the Point of the 
River at 9, there place a Mark as at &, and ſuppoſe m & to be 
4.70; put that in the Table. 4 | FI 


7. And now for the River GF, let the Surveyor go with his it 
End of the Chain to the Hedge m, and ſtand at r; fo that he C2 
can by the Point of the River 9, juſt ſee the Anglex; then mea. Ml th 
ſure Gr 1.10 placing it in the Right-hand Column of the Ml th 
Table, and a Blank or Stroke in the Left. | fa 


8. Then proceed to take the Diſtance 7h, #9, 95, sn, and nx, 
and their reſpective Off-ſets + o (there being no Off-ſet at 9, it 
being at the Point of the River:) Alſo gi and n ui in the ſame 
Manner, as you did thoſe from the Line EH, to the Hedge 
Ee H, always taking care to take your Off-ſet from the Right. 
line ron x, and perpendicular to the ſame, which when done 
they will appear as in the Table following, viz. 


Je Table of given Dimenſions. 


%%% ._ - - - Ew... - 
5 TAR D. Lk i rien 3972 Gb.. 
”83, L 64 Na PRE VE” 4 | 7 
FE — 11.50 e e Bibs RE" 
aw: , 6.9054. 0" 4 1.65 
„ 40 
n , bes ui mfo 
. 4.20 a +6535. 
Hm . x 5.60. ? 
1 = 4-70 88 by 
0 1 = | Gag. I. I0 
£1: DS i 2&0 1.40 
1 10 
r 2 1.70 
n = 480 
EF. = 3400 


Diagonal FH = 21.40 


9. You are likewiſe to obſerve, that as the Line is drawn 
from the Angle at x, to touch the Extremity of the Point 9, i 
muſt come to the Hedge ſomewhere, as at 7, and r G is meal Thi 
ſured as an Off-ſet ; but if the ſaid Line had been drawn from p : 
the Angle x to the Angle G, it would have lain without , and 

. | ren 5 _ 
the abe 
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rendered the getting the Point ꝗ difficult or impracticable : But 
it is beſt to draw the Off-ſet Lines from Angle to Angle, if it 
can be done without leaving out any of the intermediate Part of 
the Hedge or River, as in the Line E H, becauſe if it lay far- 
ther into the Field, the Off- ſets would be longer than neceſ- 
ſary and ſo both more troubleſome and ſubject to Error. 


10. As Fields ſo irregular as the above, require great 
Care and Circumſpection, in taking exactly all the Diſtances 
and Off. ſets from the greateſt to the leaſt, in order to Protrac- 
tion, as well as the caſting up of the ſame; ſo I have here in 
this Example, been more copious than ordinary, to the Intent, 
that this Method may become a general Rule, fo univerſally 
uſeful in this practical Part of Surveying, as to comprehend 
all Figures whatſoever, whatever Variety may occur, ſeeing 
the Method is once explained, it need not be repeated. 


Protraction. 


Whenever you are required to plot, or lay down orderly, the 
Diſtances and Off-ſets found in this irregular Field, according 
tothe Table of particular Dimenſions given, as well as any other 
that is bounded in, like manner with curving Hedges, Rivers, 
Roads, or or any other irregular Limits, you are to proceed as 
follow, Viz. © | SH | 


Firſt, Lay down. the Right-lined Trapezium EH * F, 

Fiz. 21. by taking the four Sides and the Diagonal F H, as 

taught in laying down a right-lined Trapezium, Chap. V. 

dect. 7. obſerving, as before, that the Right lines EH, o, 

and Fr, be pricked Lines, becauſe of no Uſe after the Field is 

potrafted. ; 8 7. | 

Secondly, You are to obſerve, that the Side E H is obtained 

by adding together the particular Dimenſions of E a, à b, bf. 

and F H, their Sum is the Side EH = 19.80 In the 

| ſame manner is found the Side 4 F or & x, whoſe Particulars 

ran found in the Table are 4 =2.4, q45= 4.00, 57 4. 80, and 
4, i = 3.60, whoſe Sum is # x 14.80. 1 9 | 

mea Thirdly, Then by the four Sides, viz. FE = 11.50 

YEH = 19.80, Hm and mA together in one Right-line, mak- 

ing 10.30, * = 14.80, and the Diagonal-line F H or 


H= 21. 40, may the Trapezium be protracted, according to 
te aboveſaid Directions. 


6 Feurthly, 
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Fouribly, Draw the pricked Line EH, and upon that ſet off 
E #=6.00, and from a, upon the perpendicular ac ſet of 
1.65 from à to c: and then proceed with the Right-line E H 
to b, and ſet off a , which you found in the Table to be 5.50; 
and at & raiſe the Perpendicular, and upon that ſet off the Off. 
ſet & e, which you ſee in the Right-hand Column of the Table; 
becauſe it is an Off-ſet 4:40 from b to #; and by the ſame Di- 


regions proceed to 7, ſetting off b F=4.10, and there upon 
the Perpendicular fg, ſet off 2.40 from F to g, and mark the r 
Point g, and then take f H==4.2D, and ſet from f to H; and a 
then is the whole Line E H finiſhed, and the Points E, c, e, g, H, t 
are the Points through which the curving Hedge Ec H is to pa t. 
and that Side of the Field is faniſhed, | : 
: t 
n 
th 
ac 
me 
ſhi 
thi 
for 
Ri 
Er 
ny 
at 
lar 
tha 
Eo 
Lafily, If you are allowed to go on the Outfide of the Field wh: 
and meaſure the Line H þ G, and the Off-ſet hm, lay down tha veg 
Hedge, as you did the Hedge Eceg H; but ſuppoling, as in whi 
this Caſe, you are not allowed to go into the adjoining Ground take 
the Side H m is laid down, as being a Side of the T rapeziui then 
E Hex then ſet off kr =2.60, in the Right-line xk con E ; 
tinued; and, as you ſee in the Table, there is an Off-ſet to ui men 
Right, viz. 1 G=1.10, ſet 1.10 from r to G; then ſettin dum 
off the Off- ſet 40 =. 40, from + to O; and ſo proceeding and 
to 9, 5, u, and x, ſetting off the Off- ſets 31, » ww, as you ſee i or C 
the Table, and draw the River by the Points G, O, 937; w, 3. 
and the Field is hniſhed, Diag 
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Wl fo find the Area or Content of any Field whoſe Bounds 
{ are irregular, as curving Hedges, winding Rivers, &c. 
See Fig. 21. | 
1. Notwithſtanding all the Mathematical Rules that can be 
n given, yet Practice and Diſcretion will have a great Hand in di- 


reting you to allow for thoſe Irregularities, as above. For 


4 althoꝰ the Content of a Circle is r to be equal 
1, to the Content of a right-lined Triangle, whoſe Baſe is equal 
WM to the Circumference of that Circle, and the Perpendicular 


equal to the Radius or Semi- diameter of the ſame ; yet Hedges 
that are not ſtreight are ſeldom Arches of Circles; that it is 
needleſs to adopt any Rules to the meaſuring them as ſuch ; 
the curving of Hedges and winding of Rivers, c. being to be 
accounted for by Methods more mechanic and diſcretionary. 
2, For an Illuſtration of the ſame, we will ſuppoſe the Seg- 
ment EAD H ge c E, Fig. 21. were to be meaſured. If we 
ſhould work it as a Triangle, and call E H the Baſe, and be 
the Perpendicular, we ſhall make leſs of it than it really is; 
for in ſo doing we ſhall ſuppoſe the Lines He and e E to be 
Right-lines, whereas they curve outwards, and incloſe more 
Ground than Right-lines, and therefore ſerve tos make that 
Segment leſs than it really is: but to remedy this, it is beſt 
1 , Upon the End of the Line E H, to raiſe the Perpendicu- 
lar H M, ſo much longer at Diſcretion than the Line 3; e, a8 
that the Triangle E HM may be equal to the Segment 
EabfHygecE, which will be if you make the Triangle g MH, 
Field which you take into the whole Triangle, to be equal unto the 
n tha] Segment contained between the Line Eg and the Curve gec E, 
as i which is Jeft out of the Field. —For, if the Triangle g M H 
taken in, be equal to the aforeſaid Segment E gec b left out, 
then is the Triangle EH M equal to the Segment E abfHg e 
E; and meaſuring the Triangle is meaſuring the ſaid Seg- 
ment, the Baſe of the ſaid Triangle, viz. E H, which is the 
Sum of E a, a b, bf, and FH, being given in the Table 19.80, 
and the Perpendicular HM = 3:50, in order to find the Area 
or Content, as in Chap. V. Sec 4. which ſee. | 
3. There being alſo given the Trapezium EH & x, with its 
Diagonal x H=21.40, the common Baſe to both Triangles, 
viz. x H, and Hex, and their Perpendiculars are found by 
only taking the neareſt Diſtance ſrom & to the Line x H. 50 
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432 . Of Surveying by the CHAIN. 


and from E to the Line x H =10.50, their Sum, viz. 1700, 


multiplied by half the common Baſe 16.70 (the whole Baſe be. 
ing by 21.40) gives the Content of the Trapezium, as in Chap. 


V. Se. 7. which ſee. 5 77 
4. The Piece between the Right-line x b, and the River, 
is reduced likewiſe into a Triangle by the ſame means, as that 


between the Right-line EH, and the Hedge, making the 


Perpendicular st ſo much longer than the Off- ſet s 7, that the 


| Right-line æt may leave out ſo much at w belonging to the 


Field, as it takes in between z and that belongs not to the 
Field, and then ſhall the Triangle x 57, the equal to the Piece 
of Ground that lies between the Right-line x 4 and the 
n N | 

5. Youhave likewiſethe Triangles gs t and OrG, to caſt up, 
which complete the whole Field, and then the caſting of it up 
is all reduced to the Directions of Chap. V. and the Products 
all added together, gives the Content of the whole Field re- 
quired. See the Work as follows: . 


OBSERVATIONS. 


1. When we ſpeak of the Perpendicular, s t being longer 
than the Off-ſet s z, it is meant, that the Off-ſet s 7 is to reach 
but to the Edge of the River; but the Perpendicular s 7 is ſup- 
poſed to extend further, ſo that the little Triangle taken in be- 
tween i and t may be equal to the little Slip left out between 
the Right-line i x and the River at w; butlT ler the Letter: 
ſerve for both, to prevent confuſing the Scheme with Letters. 
See Article 4. as above.  —+ + 


2. The Baſe 9 and the Perpendicular or Off-fet 5 7 are both 
given by Meaſure in the Table. See Article 5. | 


3. Sometimes a little Labour may be ſaved by throwing two 
Triangles into one; as here the Triangle gs t and xs t might 
have been without ſenſible Error, making q x the Baſe, and 
s t the Perpendicular, but theſe Abbreviations of the Work 
are moſt naturally acquired by a little Practice. 
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To meaſure, protratt, and caſt up accurately, any 
Field, or incloſed Piece of Ground that is inac- 
cefuble, by reaſon of Wood, Copſe, Marſh, or any 
other Obſtacle, without going into the ſame, 


1.T T. ſometimes happens that you are required to ſurvey a 
Parcel of Land, where you-cannot have'the Opportunity 


of taking Diagonals, nor perhaps of going along the Inſides 


of the Hedges to meaſure them; then, in this Caſe, you may 
lif you pleaſe) make uſe of Angles, by meaſuring round the 
Outſide of the ſame, and finding the Quantity of every 
Angle externally, according to the Directions preſeribed in 

- 8 Chap. 
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Chap. III. Se. 6, and 7, which ſee; where by the Uſe, of the 
Pole, and the Explanation of Fig. 7. with the Uſe of the three 
Tables relating to Angles, you will thereby find all the Angles 
ſo plainly and exactly, that nothing of it need to be here re- 


peated : Now the Angles being ſo obtained, and the Sides mea- 


ſured externally, as above, they may be orderly brought into 
ſg mall. Table as follows: non | 
2. But to perform the ſame Piece of Work with the Chain 
only, and without any regard to Angles, you may with greater 
Exactneſs and leſs Trouble, meaſure every Side, and place 
the Numbers in.a Table or Field-book, as before directed; 
bet inſtead of one Column you muſt have three, viz, that on 
the Left-hand for the Length of every Side; and the other 
two, one for each Side of a Triangle raiſed from thence, as 
may be ſeen by the Example in the Table that follows. Now 
r i - RH: 
3. Meaſure outwardly every Side of the Field, and put orderly 
the Letters and Numbers belonging to each Side down in the 
Column of the Table: As ſuppoſe you begin at K, Fig. 22. 
ahd find K L=5.50 Chains, and LM=8.60 Chains; put 
them down ſucceſſively in the firſt Column on the Left-hand 
the Table or Field-book, according to the Form fol- 


3 EM 

x3 ; Ou done this, begin again at what Angle you pleaſe, 
and as you began and ended at K, it is the beſt to begin there 
again, and meaſure a certain Number of Chains from K in 
the Right-line P K, continued ſomewhere to Q ;. ſo that from 
Q you can fairly fee the Angle L (no matter how it bears, or 
what Angle it makes at Q with the Line PK Q) and then 
{top ; then ſuppoſe K.Q be 4.00 Chains, ſet K Q = 4.00 
Chains in the 2d Column of the Table, againſt K L = $5.50, 
which in the is firſt Column, * 4 


,. OBSERVATIONS. 


. Firſt, It is beſt, for avoiding Trouble, to make the firſt 
Line from the Angle at K.Q and LR, c. an even Num- 
ber of Chains; for you may ſtop when you pleaſe, as ſoon 
7 ** are got a competent Diſtance from K, and in Sight 
of L. 

Secondly, the Line K Q muſt be exactly in the ftraight 
Line PK continued, which may be found by ſetting up oo 
w—_— _ . 
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pole at K, and looking backward and forward find the Right - 
line by the Directions of Chap. III. Se. 6. or it may be 
proved by looking back from Q, and if you- can juſt ſee- the 
Angles K and P in one Station, the Point Q is-in a ſtraight 
Lane wih-F c = 9 A365 > f 

Thirdly, Proceed likewiſe to meaſure in a Right- line from 
Qto L: which ſuppoſe you find to be 4.90, ſet QL = 4.90 
Chains in the third Column againſt K L, and K Q. as you 
ee. ä : : NE 

Fourthly, In the ſame manner, meaſure from L in the Right- 
line K L continued; as ſuppoſe to R, where you can well ſee 
the Angle M, which let be LR = 7 Chains, ſet LR 7.00 
Chains in the 2d Column againſt LM, which ſtands in the 
firſt Column. : To SE alk 
 Fifthly, Again, meaſure from R to M, which ſuppoſe 3 
Chains 70 Links, ſet R M = 3.70 Chains, in the 3d Column 
under QL = 4.90 Chains. yn as | 

Sixthly, Then from M in the Right-line L M continued, 
meaſure MS = 3 Chains; ſet MS = 3.00 in the 2d Column 
under LR 5.00, and then-meafure 8 N, which ſuppoſe 4.37 
Chains, ſet SN 4.37 in the laſt Column under RM. 3.70. 


_— JT” 


Note, You need not leave any Marks at the outward Angles, 
QRS, &c. only ſtand at them till you have ſet down the 
Length of the Lines that you mea ſured to them, as KQ, LR, 
and MS, &c. and then meaſure from them to the next An- 
gles, L MN, &c. 


o 


» o * 9 
28 — * 8 EY ory 165 4 oh *y Fe # * 1 


Seventhly, According to the foregoing Directions, meaſure 
NT in the Right-line MN continued, which ſuppoſe; 9 Chains, 
| ſet NT =9.00:in the 2d Column,. and meaſure IO 11.40 
which ſet in the 3d Column, as before. . Oo 
Eighthly, In like manner proceed from O to V, in the Right- 
line N O continued, making OV 5 Chains; ſet OV 5.00 
Chains in the 2d Column, and meaſure from V to the Angle 
' P, which ſuppoſe you find to be 5 Chains 78 Links, ſet VP 
=5.78 Chains in the 428 and proceed to meaſure 
PW (in the Right-line PO continued) 3.00 Chains, which 
1 ſet down in the 2d Column, and meaſure W K =4.36 Chains, 
5 which ſet in the 3d Column; and then is your meaſuring finiſh- 
* ed, and the Table will appear as follows ; | 
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= 1 2 The T2 51 7 ; 
I 30h © Re x . L. 
K L 0 | =: :; 4400 
LM -= 8.60 (LR = 7.00 
MN = 4.5ol1MS =: 3.00 
No: =2320 4 NFT?: 9 
OP r 
E RK = 5-00 PW = 3-00- 


1 ; the preceding Articles and Table, as * 23 
Fig. 22. ſollowing, you will find, you have ſix right-lined 
Triangles raiſed upon the ſix Sides of the inacceſſible Ground; 
and the firſt Side of each being limited to a Right - line with 
its 1 Side, the internal Angles of the Field are alſo li- 
mited and obtained without coming into the Field, or the Uſe 
of any Inſtrument for. taking Angles, and done with as much 

dition, becauſe the Chaia is kept going, and with greater 
Certainty of Truth, the three Sides of every Triangle being 


— iven, and _ Cri: performed by the fundamenta 


Admit a Wood in the Tan, of an an irev/a nene or Fi- 
gure of ſix unequal Sides (vis. KELMNOPK, Fig. 22. ) is re- 
quired to be ſurveyed or meaſured externally, without going 
into the ſame : Now — the'particular Dimenſions to be 


as in the Table above: now its true Fi or 8 
and alſo the Arca « or Suren Content. 3 Ng * 


iv 2 15 e © > z 
rod 1 ares. | 


Egle 
Having found by ProtraQion, as follows, the true Form or 
Shape of the Wood, &c. without Soing into the ſame, the 


A tea 
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Area or Superficial Content may be accurately found by draw- 
ing therein three Diagonal-lines, becauſe a ſix-ſided Figure, 
viz. PL, NL, and PN, which reduces it into four Triangles, 
whoſe Areas are particularly found, as in the Operation con- 
tracted, according to Se. LV. and VII. of this Chapter, which 
contain a ſufficient Variety of the Methods of Operation; and 
this being the ſame, it is needleſs to make Repetitions in this, 
but leave it to the Reader's Practicdee. 


The Operation contracted. 

E e Green... * | Sought.']. 

713 3 1 8 NN 1 
Baſe. | | Perpendic. Area. 
L 5 "BA ; EXT Mi ek. , 
e gags te 
v11-PEL =|pPL/=/9.40|K n=3.80 | 1.78600 | 
£3 2-LMN =|LN=10.50] M r = 3.40 | 178500 | 
3. PLN =PN=14.80|L x . oo | 5. 1800 

604+ PON AENA 
1277 


# 
RR. 1 * 
o * # 


Or 12—2—39.52/for Anſwer. See Fig. 22. 


by ; 4 
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ee 
r. To plot or lay down this Figure exactly, you are care. 
fully to obſerve the Table of Contents, wherein is contained 
orderly, the ſeveral Dimenſions meaſured in three Columns, 
VIZ, in the firſt is the 6 . of each Side of the Field or 
Wood; the ſecond and third are the Lengths of the Sides of 
the circumjacent . Or it may be tufficient to find the 
Points Q, R, 8 V, and W, without drawing the Lines of 
W, WV 


the Triangles P K, tc, they being of no Uſe after the 
igure or Pes is laid down. 3 FP 17 


2. In order to Protraction you are firſt to begin at ſome 
Side, ſuppoſing it to be K L firſt meaſured, and having drawn 
a white Line upon Paper, viz. K LR, at any competent Length 
at pleaſure: then look in the firſt Column' of the Table for the 
Side K L, which you find to be 55 50; ſet 5. 50 from K to L, 
ald draw the black Line K L, leaving the reſt of the Line 
De POET oiite ior gy Gs 

3. Look for L R, which you find in the 2d Column of the 
Table is 7,00 ; ſet 7.00 on the blank of obſcure Line L R, 
from L to R, and mark the Point R: Then take L M = 
8.60 from the Table which you find in the 1ſt Column, and 
with one Foot of your Compaſſes in L, -make with the other 
an Arch at M: Then, in the third Column, take R M= 3.70 
in your Compaſſes, and with one Foot in R, croſs the aforeſaid 
Arch M in M, and draw LM a black Line, for yeur ſecond 
Side, which (as before) muſt be continued ſtraight with a blank, 
or obſcure Line, at pleaſur e. „„ 


4. Then find in the 2d Column of the Table, MS = 3.00, 
which being taken in your Compaſſes, and ſet from M to 8; 
upon the blank or obſcure Line, making the Mark or Point at 
S: Then taking out of the firſt Column of the Table the Side 
MN = 4.30 ; with. that Extent, Jet one Foot of your Com- 
paſſes be placed in the Point M, with the other make an Arch 
at N, which being croſſed with the Extent of NS, taken from 
the third Column of the Table, by placing one Foot of your 
Compaſles in 8, with the other biſect the Arch in N; then 
draw MN for your third Side black, which may be continued 
further out at pleaſure. „ | 
5. With the Extent of NT = 9.oo, make a Mark upon 
the laſt obſcure Line from N to T; and then from _ ſt 
| Column 
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Column of the Table, take the Extent N O= 12.20, and placing 
one Foot in N, with the other make an Arch at O, which be- 
ing again biſected with the Extent of TO 11. 40, taken from 
the 3d Column of your Table; then, with one Foot in T, with 
the other croſs the ſaid Arch in O, and from N to that Croſſing, 
draw the Side N O black, but continuing obſcurely the reſt of 
the Line ſtraight, as before. | 


6. Take next from your ſecond Column the Extent of OV 
= 5.00, which being ſet off from O to VS. then, from the 
iſt Column, take the Extent of the Side Q Þ. = 96.60, and 
with one Foot of your Compaſſes in O, make with the other 
an Arch at P; which being again biſected with the Extent of 
VP = 7,78, taken from the 3d Columm; then with one Foot 
in V, wich the other croſs the Arch at P, and to that Crofling; 
draw in black the Side OP from O to P, which muſt: (as 


. 


before) be continued ſtraight from P obſcurely to MW. 

7. With the Extent of PW g 3. oo, taken from the 2d Co- 
lumn, let it be laid down obſchrely from P to W; then; 
with the Extent of the Side PK 2 5. oo, with one Foot in 
P, make an Arch at K; which being again biſected from the 
Point at W, with the Extent of WK = 4.36 taken from 
tbe 3d Column; then from P-to the ſaid Croſſing, draw in 
black, the Side PK = ;. oo, and then the Hexagon, or Fi- 

ure of the Wood, vis. K MN OP, is thus finiſhed by 

rotraction. ü | 9 


N. B. That for every Side taken from the 1ſt Column of the 
Table, and laid down in a black Line, there muſt likewiſe 
in a flraight Line from thence, be laid down in a blank or 
dotted Line, the next Extent, taken orderly from the 24 Co- 
lumn, beginning always with the 2d Number in that Co- 
lumn ; and then, afterwards the very next Side being taken 
from the firſt Column and laid down, tet it be biſected always 
with the Extent of that Number in the third Column, which 
2 exattly againſt the laſi that was laid down from the 

eco | N | | 5 | 


Ff4 


* 
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Reaſons why "this Method 's 
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s Method of Surveying by the Chain only 
may be actifately effected, round the Ouifide of any Wed, 
Marſh, ar other 1ncloſure inacceſſible, as well as when 
15 inwardly performed. FCC n+ 5 


Notwithſtanding you may proceed, as before, to continue 
the Line PK out to Q, wat 4 nit ſet off K Q=4.00; and 
then, if QL = 4.90 in your ole Mo not reach exactly 
from Qto L, there is probably ſome Error in the protracting; 
but this is but like a School-boy's proving his Queſtions in Di- 
viſion or Multiplicatian; for à little Practice and Care will 
render that ſuperfluous Work. needleſs in one, as well as in 
the other: For the Sum of all the Aogles being limited to 
a certain Number of Degrees, it will follow, that if the five 
ficſt be right, the ſoxth muſt be right of courſe; and if all 
the external Triangles be laid down true, the internal Triangles 
of the Hexagon cannot err: For in every external Triangle 
the three Sides are giyen, to lay it down. by the Problem, 
herefore the Angles cannot be falſe; according to Excl. Lib, 
Prep. 22. and in every one of theſe Triangles, one of their 
Sides is in the ſame Right-line with one Side of the Hexa- 
gon by Conſtruction: Therefore the two Angles (ſup- 
oſe K LM and RLM) ſhall be equal to two Right- angles, 
Fuel Lib. I. Prop. 13. thereſore, if the external Angle (ſup- 
poſe RLS) be laid down true, the internal Angle K L M is 
true, and the ſame is to be underſtood of all the reſt of any 
Polygon; all the Apgles of the Polygon, being limited by the 
external Triangles, Which are laid down only by this excellent 
Problem firſt mentioned, without taking any Angle by the 
Help of an Inſtrument. 33 3 
I have added the above: mentioned Demonſtration for the 
atis faction of the more learned Part of Mankind; left this 
ethod ſhould be diſputed, which is ſo true and expeditious, 


if well underſtood, and is grounded upon the fundamental 


Problem; and ſo fully anſwers the Title of being performed 
by the Chain only, | F do 


OBſervations 
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| Obſervations very curious and ufiful. 


1. Note, What is meant above by white blank Lines, is 
Lines drawn upon Paper or Vellum with the Point of a Pair of 
Compaſſes only, without Ink; but in drawing or plotting for 
caſting up, it may be done as well upon a Slate, or rather bet- 
ter becauſe the Slate will not ſhrink ; and hence the Perpen- 
diculars, &c. may be truer taken. 1 bo 

2. When you have done protracting, you need not regard 
any of the Points of the 1 0 Triangles, as QR 8, Oe. 
nor any of their Sides, viz, RL, RM, SM, SN, &c. they 
being. only helpful in protracting the Polygon, but being no 
Part of the Figure, as after wards entirely uſeleſs. | 
23. For the ſake of thoſe who would project or prove their 

Work by Angles, obſerve, that the, Sum of all the Angles of 
any Polygon whatſoever, is equal to. twice as many Right- 
angles, abating four, as there are Sides in the Polygon, let 
the Sides or Angles be equal or unequal. Hence, in a Hex- 
agon all the Angles are equal to eight Right-angles, or 720 


Deter e. 


b a F 1 


a 7 r 


S. r 0 . IN 


How a Manor or Lordſhip, or any Quantity of 

Ground conſiſting of ſeveral Inclaſures contiguous 
to one another, may be accurately ſurveyed, pro- 
tracted and caſt up in Particulars, as well as in 
the Whole, obs „ 


1STSHERE needs not much Time to be ſpent in this 

1 Se:&#in becauſe let every Field, in any Lordfhip or 
Tenement, be of what. Shape or Form it will, it cannot miſs 
of ſome of thoſe already treated of, in this, and the 5th Chap- 
ter preceding; and therefore, inſtead of repeating Directions 
for doing it, I need generally do no more than refer to 1 par] 

eds Da, *. — 
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ticular Section, where the ſame is already taught: Only this is 
to be minded, that here is not only ſingle Fields to be mea. 
ſured, but Care is to be taken, how they join to the adjacent 
Field, in order to the mapping them true; but in Land that 
lies adjoining one Field to another, there is the Advantage to 
the Surveyor, beyond ſurveying ſingle Fields, that having mea. 
ſured all the Sides of one, you have commonly meaſured one 
Side of one, or more of the reſt. As for Inſtance, If you be. 
gin with the Field A, you have, when you have finiſhed that, 
meaſured one Side of the Field B, and part of a Side of the 
Field C, alſo a Side of the Field D, and a Side of the Field 
Ez; and may, with a little forecaſt, ſave the Labour of doing 
them over again, if you proceed, as follows 5 
II. Having drawn the rough Sketch of it, as formerly di. 
rected, ſuppoſe you begin with with the Field A, you have the 
ledge ac w curving inwards, which you are to manage as in 
the curve Hedge H mz O, Fig. 21. Sed. IV. and the reſt, being 
ſtraight Hedges, their Particulars will appear in the Table on 
the Left-hand of the Margin, becauſe you are in this Place 
imagined to have meaſured againſt the Sun, ſeeing all the Re- 
marks in the Hedge, or beyond it, ſtand conveniently on your 
Right-hand, therefore you are to place your Dimenfions on 
the Leſt; and then, 


oO OO OC 0——UU—üU—U—ꝛ ꝛ•— — —— — * * at 2-4 1 — 


Ch. L. 
ae 11.0 8 
eb = 13.40 pb. Hedge p 5. 
bg = 2.40 —_ 
a; bz = 5.50 bY Hedge. 
9 er i eee 
2 x x.*, 53:00" - X W=J-4O 9 
xe = $510 „Stile. - 
ca = : oy OT 8 
ab = 19.20 the Diagonal. 


Firſt, Begin at a and meaſure ae, eb, bd, &c. and ſet them 
down orderly, as you find them,  _ 8 
Secondly, QObſerye as you go along, that at b there is a Hedge 


ip; hy next Field, on the Right, which mark on the Table on 
the U 


Right - hand Side, as you ſee the Hedge q b, and regard that 


, but proceed to meaſure 4b, and dz; 


* 


er abutting upon the other Side, which 


$4 


and at z you find a 
mark as you ſee in the 
at-x take notice of the Off- ſet, which being on the _— 

| place 


no more at a t 
e 


able, and ſo meaſure zg and gx, and 


r 
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place it on the Right-hand of the Table (as you ſee) and go to c, 
where r as above; and fo proceed to a, whete 
there _—_ no Remarks, you have nothing to write on the 
Right-ha 3 74 1. Lo 4 


Pbirdly, When you come to A, meaſure the Diagonal a b, 
and then that Field is done, and alſo the Hedge eb of the 


. 


Field B. 


Fourthly, Then go into the Field B, and if there is a Stile 
at h, meaſure from the Angle ö to the Stile at þ, and ſo by gr, 
&c. and when you come at e meaſure the Diagonal 9, and 
this Field is likewife finiſhed; for as it is all ſtraight Sides, there 
are no Off-ſets, to be accounted for: and then the Table will 


% 


* 


appear as hereunto annexed, 


2.60 
11. oo 
288 
12.8 
20. 50 Diagonal. 


eg 


T8 


, 


. 
SK. 


en 


Note, As beſore hinted, in ſome. Gaſes, as in this Field B, jt is 
. moſt convenient to go with tha Sun; for going in at h, near 
the Angle b, if you would yo again the Sun, you muſt. mea- 
ure be over again, which was meaſured before in the other 
Field A ; but going with the; Sun to q, &c. you end at e; 
and then meaſuring the Diagonal-line e q, brings you to the 
Corner of the Field C, whore you may go in and begin with 
that Hl, 5 nl BO nt 9 
Fifthly, In proceeding farther, it is now neceſſary to go 
againſt the Sun, as from ? to s, &e. not only for going againſt 
the Sun, when it can conveniently be done, but becauſe 950 is 
already done in the other Fiel. „ 


þ 19 


4 
py 8 


S:xthly, Meaſure g G and the Off. ſet G H, alſo G I, and the 
Off-ſet I K, as taught in the SeZzon following; and by the 
fame Rule, meaſure the curve Road 8 Mt, tf, and Fd. and 
bring them into the Table, as before directed in the (aid: Section 
firſt named, and the Table for the Field C, will ſtand as fol- 
lows : It 
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G = : 450: He -=:450; 
ED =: 30 bn 
L a LLM = _poq 
A, f 2 *5.00 HEY { $a #4 en 

_ : = 6.80 
=... 440 
45 = 1 | 5 
„ 


” Seventhly, Having meaſured the Field C, proceed next to 
D, where going into that Field, you obſerve that dz being al- 
ready meaſured, you are then to come to a, and meaſure z 1 
4.80 and tf = 5.70, and the Diagonal fz= 7.60, and place 
them likewiſe in the little Table on the Right, as you did the 
reſt ; F d, and d x were meaſured before. 


— 


Ch. Z. 
421 =: 4.80 
„ 
_ Fighthl, Probeed next to meaſure in the Field E at x or |, 
meaſure 4 &, &v, ob, and wz, and the Diagotial x b, and | 
ket them be-alſo placed a in the Table adjoining. | 
- ww x 
I = 5.50 
eo — 3.40 N 
- ww = 169 - 
n = 35.80 
M 


Lafth, For the Field F, you have already the Sides 5% f& 
and 4 , and the Partitions of each Side of it being adjuſted by 


Diagonals, the Angles F and & are determined, and fo you have 

nothing to meaſure but the Side &, which being a 8 of 

© | Houſes, they muft every one be meaſured abun i and placed 
| in a Table thus: COD . 


Cb. 


J 


L 
8 
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7 „ I 

From : to the Eaſt End of the Houſe 20 95 
Thence to the Eaſt End of the Dairy 23 809 } 
Thence to the Eaſt End of the Barn * 
Thence to the garden Door 00 99 
Thence to the Angle at & =j I-08) 


' 


. ! 8 . . 

And ſuppoſe there be a Pond or Spring in the Field C at 
O, meaſure O, which let be 1. 50; meaſure likewiſe by 
neareſt-Diftance from O to the Hedge or Wall fr, as ſuppoſ 
0.75, make a Mark or & in the Hedge /, and make a Ro- 
mark at the Bpttom of the Table of the Field C. 


O a Well ; _— 8 9 75 


Alſo by the ſame Rule you may inſert a Houſe, a Tree, or 
any thing elſeſ that is worth notice, or proper to be expreſſed 
in a Map either for Service or Ornament; and by the, afore- 
ſaid Rules, any Land, of whatſoever Form, may be meaſured 
in order to be protracted, caſt up, and mapped; proper Di- 
recen for all which ſhall follow in their Orr. 


: JST e 


y "IS. ITY 


There is a certain Manor. or Lordſhip, whoſe Particulars, 
when ſurveyed, afe found in the Operation contracted, with 
its 1 : To know the Area or Superficial Content of 


the whole in Acres, c. 
„„ 
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The Name and Quantity ef Acres in every one of 
i the aforeſaid Fields. 


7 


{ R. | 

A. Wheat Field =":0,27 000 % ;.£ 20 
B. : Horſe Meadow - = 1,2750 2727 : 2: 4 
C: Helo Clo :- -. . +52 37720 
D. The Orchard =: $5000; e 
E. . Calves Cloſe yo th 4-49600 „ 11 $70 
F. : The Gaiden, c. = e 3554907 
Lord.  =<4" = ß 


The whole is 64 Acres, 3 Roods, and 17 Perches; and if I 
had continued it to ſeveral hundreds of Acres, it would have 
been but a Repetition of the ſame Work or Method, which is 
needleſs ; for in this and the Vth Chapter preceding, you have 
all the Varieties that can poſſibly occur in the Practice of mea- 
ſuring or caſting up of Land. „ 


Explanation. Rp 


1. For the more orderly proceeding, we will begin with the 
Field A, which being protracted and mapped as follows, it will 
reſemble the Form of a Trapezium, viz. a c dg, whoſe Di- 
agonal a d=19.20, being meaſured in the Field, and accord- 
ingly inſerted in the Table or Field-book, with the two Per- 
pendiculars let fall from g and e „ e upon the ſaid 
Diagonal-line a d, their Sum is 15.80; which being multi- 
plied by half the Diagonal, or common Baſe, the Product is 
1516800 Acres, for the Content of the Trapezium ſought, as 
in the Operation contracted. 8 5 
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2. The Triangle, viz. eg w, belonging to the ſame Field A, 
hath its Dimenſions found in the Table, viz. c x = 5.10, 
and xw = 2.00, whoſe Sum is the Baſe eg = 7.10, its half 
being 3-55; which being multiplied by the Perpendicular 
x w = 3.40, the Product is 1.20700 Acres, for the Content 
of the Triangle ſought ; which being added to the Area of 


the Trapezium laſt found, gives 16.37500 Acres for the 
whole Field A. 8 2 , 


22 5 = — 
I 
* 2 — * 3 2 
=> — > 


3. Then 
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3- Then for the Field B, the Diagonal, or common Baſe, 


vin. e920. 50, ee by the Sum of the two Per- 


pendiculars or neareſt. Diſtance from 5 to the Baſe 9 9. o0, 
and from # to the ſame Baſe 8. 10. whoſe Sum is 17.10, and 
the Product the double of the Content, whoſe half is 17.52750, 


"EEENSY 


5. Then for the Field D, the Diagonal or common Baſe, 
vir. 2 f = 7.60, * multiplied by the Sum of the Perpendi- 
culars, viz. d and I, toxf =7.50, half the Product, vis. 
2.85600 Acres, is the Area or Content of the Field ſought. 


6. The Field E being a long Slip, with an inward Angle at , 
it is beſt to divide it into two Parts, by a Line drawn croſs the 
Field from 4, as the Line In, and meaſure it at twice; then 
it follows, that the common Baſe or Diagonal-line, viz. 2n= 
6.80, for the Trapezium. waz In, being multiplied by the 

Sum of the Perpendiculars, viz. 7. 40, being eu and 4, let fall 

to 2 7, gives the double Area, whoſe half, viz. 2.51600 Acres, 

is the Content of the firſt Trapezium ſought. Again, the 
Diagonal or common Baſe, viz. kv = 6. oo, for the other 

Trapezium, viz. & vn, being multiplied by the Sum of the 

Perpendiculars 6.60 (viz. » and &) let fall from their Angles 

upon the Baſe & v, the Product is the double Content, whoſe 

half is 1.98000 Acres for the ſaid Trapezium ſought: Hence 
the Sum of both viz. 4.49600, is the Content of the whole 

Field E. | | „ | 
1 8 8 c A Laſtly 


hand OA: Ooh amo a an alt a4 3 
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; Laſts For the Yards, Gardens, and Ground, the Houſes 
ſtand upon, included in the Trapezium marked F, let the Di- 


| agonal F &, be drawn, and upon it let fall Perpendiculars from 


the other Angles & and , which when meaſured, will be found 
to be 5,00, and 3.70, whoſe Sum is 8.70; which being mul- 
tiplied by the common Baſe (viz. F & =6.80) half the Pro- 
duct is 2.95800 Acres, for the deſired Content of the Trape- 
zium F, as above. 


A practical and uſeful Obſervation. 


Note, if a woody, or otherwiſe inacceſſible Piece of Ground, 
be encloſed on every Side with open and clear Land, you need 
only meaſure and plot the circumjacent Land, and the encloſed 
Piece is alſo done: As ſuppoſe the Field or Piece of Land D, 
Fig. 23, were lo inacceffible ;' yet if the Fields A, C, F, and E, 
by which it is ſurrounded, be clear and paſſable, the Field D 
is alſo meaſured, as ſoon, as they are done; for in the Field A, 
we marked the Butting of the Hedge kz atz; and in meaſur- 
ing the Field E, we likewiſe take the Hedge z /; and in mea- 
ſuring the Field F, we get the Hedge /; and in meaſuring 
the Field C, we have likewiſe the Hedge /d of the Field D; 
and if the Diagonals of the Fields you meaſure be carefully 
taken, it is impoſſible there can be any Error in their Angles, 
and if they be right, the Angles alſo of the inacceſſible Piece 
will be truly adjuſted : And therefore, it is neceflary when you 
ſurvey a Lordfhip or Manour to obſerve carefully as you go 
along, what Hedges in the Adjacent Field abuts upon the other 
Side of the Hedge that encloſeth the Field you are meaſuring, and 
at what Diſtances, c. which being carefully marked in your 
rough Draught, as you go along, may ſave a great deal of La- 
bour when you come to ſurvey the next Fields, there bei 
continually, by this means, ſome one or more Hedges or Sides 
of the Field done before you come into it, except only the firſt 


* . 


Field where you begin. 


Protraction. 


When you have meaſured your Lordſhip or Manour, as be- 
fore directed, and brought the particular Dimenſions thereof 
into a Table, you are next to find the true Form, Figure, or 
Shape of the ſame by Projection, as follows: And, : 


Firſt, Suppoſe begin with the Field A, as you did when 


it was ſurveyed, and its Dimenſions accordingly inſerted or 
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noted down in your Table or Figld-book ; then proceed to pro- 


tract it, according to the Directions of Sec. IV. in this Chapter, 


ſeeing it is partly bounded or limited by a curved Side or Hed; 

on the Right-hand : Then it follows, that the Diagonal a 2, 
and the Sides de and ea being given and laid down, you there- 
by obtain the Triangle ade, according to Chap. V. Sea. 4. 
only with this Difference, that ad, muſt be made a pricked 
Line, becauſe it is no Hedge, but only a Diagonal, 'and of no 
Uſe after the Field is protracted, In like manner, and by 


the ſame Rule, lay down the Triangle a dg, the three Sides be- 


ing alſo given, viz. ad, a Side of the other Triangle; alſo d 
and Z g added together, for the Side dg; likewiſe gx, xc and ca, 
in one Sum 1s the Side g a, then'is the Trapezium finiſhed, as 
rin CLE IR SRC: 

| Secondly, Find the Side de, by adding eb and &. 4 together, 
their Sum is the Side ed=15.80; then upon the Line ed, ſet 
off eb—=12.40 from e to h, and make a Mark at þ (thus // 


for the End of the Hedge of the Field B, when you come into 
it; alſo from d towards g ſet dZ=5.50 ; and becauſe you like- 


wiſe ſee in the Table [Hedge] make a Dot or Mark at Z; then 
from g ſet g Z=2.00, in the Line gea; and becauſe in the 
Table, againſt g x, and on the Right-hand, you ſee x w= 3-40, 
ſet 3.40 from x perpendicular to gca; it will extend to w, the 
Corner of the Field; then from x ſet xc=5.10, and c g=. 


from c to a; then is a dg wcathe Points the Hedge is to pals 


through; and becauſe in the Table againſt x g 5. Io, you ſee 
on the Right-hand DLStile] intimating that at c there is a Stile 


in the Hedge on the Right; mark that, as you ſee at c, and 
the Field is finiſhed... | 


Thirdly, In laying down the Field A, you have alſo done the 


Hedge eb of the Field B, and the other three Sides of it, viz. 


er, 74, and gh, which added to h b makes the ſide 6, and alſo 


the Diagonal eq, all which you have in the little Table to 


Field B; it is to be protracted as a Trapezium by the Directions 
of Chap. V. Se. 7. which ſee, in order to prevent any farther 
Repetition relating to the Performance thereof, 


Feurthly, In protracting the Field B, you have alſo done the 
Hedge gb of the Field C, and alſo bd, a Part of the whole 
Hedge bdft; the Trapezium 9618 may likewiſe be laid down 


by $22. 7. aboveſaid ; and the Off- ſets GHIK and LM are 


to be laid down by Set. 4. of this Chapter, to which I refer 


the Reader to avoid Repetition, and then you have protracted 
the curving River q HKSM re fd hq, which is the Field C. 
* I 22 Fifthly, 


in. oi an a ec. 


muſt likewi 
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Fifthly, In like manner, you have the four Sides and Diago- 
nal of Field D given, to lay it down as a Trapezium, as you 
ſee in the Table to Field D; only obſerve, that the Side 4 Z is 
to be found in the Table of Field A, it being a Part of a Hedge 
of the ſame, which was meaſured before; as for the ſame Rea- 


ſon, the Side Af, is to be found in the Table to Field C. 


Sixthly, By the ſame Sec. VII. protract the Field E, it having 
no Curyes nor Off-ſets belonging to it, and the Numbers being 
put down in the Table referring to it marked E. 


Laſtly, When this is done, you have alſo laid down three 
Sides of the Yard or Garden F, in which you need not mind 
any Diagonal as z &, or the like; for if you have been exact in 
all the reft of the Triangles in each Side of it, the Angles of 
this cannot miſs of being right, the Sides being already laid 
down, and the Side t & being included in the Sum of the Par- 
— of the Wall and Front of Houſes, as in the Table 
WF. 3-5, EL a” 


© Obſervations very material and uſeful. 

1. Note, In the Survey of any Manour or Lordſhip, where 
there are Houſes, Yards, Gardens, Orchards,' or other ſmall 
Encloſures, it is beſt to begin with the large open Fields, and 
if the Ground lie contiguous to the Houſe and Gardens on two 
or three Sides, as here it doth, it is beſt to meaſure on every 
dide of them, and they are then meaſured without coming into 
them; for it often happens, that by reaſon of Dunghills, Ponds, 
Gardens, Stables, &c. that may be in the Yard, or behind the 
Houſe you cannot come within to meaſure them ; but when 
the Square, or whatever other Figure it be, that the Yard or 
Gardens are contained in, is encloſed, and all its Sides mea- 
ſured, in meaſuring the Ground round it, any Pond, Out- 
houſe, &c. may be put in its proper Place, by meafuring with 
a Pole, where the Diſtances are ſo ſmall that there is not con- 
venient room to uſe a Chain. 5 


2. Although the Rules and Examples in this and the pre- 
ceding Sections lead the Way to the Operations, Explanations, 


and Protractions, which occaſion them to be orderly placed in 


this Eſſay; an nevertheleſs, the Figure and Protraction of each 
e be duly regarded, ſeeing the latter is the Founda- 
tion of the former. 
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' The Manour of a certain Gentleman in Kent: 


Fig. 23. 


S FO n i - » | | — 


+ How to place any Houſe, Pond, Tree, or any thang 
© remarkable, in its true Situation in a Field to be 


* mapped. 


U. E. 


"* x TAVING ſheun in the laſt Sefiom how Fields, Gardens, 


| Orchards, Buildings, &c. may be accurately ſurveyed» 


Protracted and mapped, we ſhall now briefly exhibit 2 * 
: J or 


28 
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Map. And, 


I. In meaſuring or taking the Dimenſions of the Field, 
wherein the ſaid Houſe, Sc. is found, make a Mark as near as 
you can, in your Table or Field- book, to repreſent the Place 
or Situation of the ſaid Houſe, &c. in the Field; then from the 
ſaid Mark, unto each of the two neareſt Angles, let the Di- 


ſtance be exactly meaſured, and accordingly noted down in your 
Table. 


II. The Dimenſions being thus meaſured, and placed upon 


for the right placing any Houſe, Pond, Tree, Ee. in the 


the reſpective Lines or Sides in your rough Draught, or other- 
wiſe inſerted in your ſmall Table, as above, you are then pre- 


pared for Protraction as follows. 


Example. 


Admit there is found in the Field B, Fig. 23. a Houſe, 
which your Table or rough Draught repreſents to be at T, but 
in your Map, the true Situation thereof ſhould be at R: Now 


ſuppoſing NP to be a ſtraight Line, near the River r 9, and 


that the neareſt Diſtance between N and R, when meaſured, 
is 2.60 Chains, and likewiſe between P and R=3.50 Chains: 
To know exactly the Point R, where the Houſe muſt ſtand. ' 


Anſw. See Field B, in Fig. 23. 


Explanation. 


The Rule and Example above is ſo particularly plain and eaſy 


of themſelves, that there need no farther Explanation, if the 
Work of Protraction is but duly obſerved. 


Protraction. qe 


This Example above, or- any other of the like kind, may 
be readily plotted by taking between your Compaſſees, 2.60 


Chains, the meaſured Diſtance between N and R, and with 


one Foot in N, make an Arch at R; then, e * 


from the ſame Scale of equal Parts, the Diſtance of 3.50 Chains, 
and, with that Extent, croſs the Arch R at R; and at the 


Croſſing of the ſaid Arches, or Point of Interſection, is the 


OT wr th Place 


W 
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Place where the Houſe or Pond is to be: which, by Illuſtration, 


will more evidently appear in See?. VI. of this Chapter, and 
Fig. 23. which fee. | 5 


N. B. That if the meaſured Diſtance had been talen rom the 
"two angular Points p and q, inſtead of N and P, to the 


Mark at R, the ſame Effect had been produced. 


—— 


J 


How to enlarge or diminiſh a Plot given, according 
to any Proportion required. Or, the Method f 
reducing a large Plot of Land or Map into a 
leer Compaſs, according to any given Ratio; or, 
è contrario, how to enlarge one. 0 


I. HIS uſeſul Problem may be variouſly performed, as 
well as generally comprehended in the following Di- 
rections, Viz. | 


Firfl, According to Fig. 24. divide cok of the Sides given 
(viz. A B) in Power, as L to K, in ſuch ſort, that the Power 
of A F may be to the Power of A B, as L to K. 


Secondly, Then from the Angle A, draw Lines to the Point C 


21. D; that done, by F, draw a parallel Line to BC, to cut 
A Ein G, as FG. 


. Thirdly, Again, from G, draw a parallel Line to DC, to 
5 cut AD in H. | | 


LTaſih, from H, draw a parallel Line to DE, to cut AE 
in I; fo ſhall the Plot AFG HI be like AB CDE; and in 

Proportion to it, as the ſame Line L to the Line K, which 
was required. 0 | 


l | | II. But 


A 


„ 
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II. But if the leſſer Plot were given, and it were required to 

make a greater in Proportion to it, as K to L; then you are to 

proceed thus: | do | 

Firſt, From the Point A, draw the Lines A C and AD, at 

any convenient Length you pleaſe : Alſo, increaſe A F and AL 
by a blank or obſcure Line. N | 


Secondly, Enlarge A F in Power or Proportion, as L to K, 


which ſet from A to B: then by B, draw a parallel Line to 
F G, to cut AG in C, as BC. of 


Thirdly, In like manner, from C, draw a parallel Line to 


GH, to cut AD in D, as CD. | as. iy 
 Laftly, A parallel Line from D to HI, as D E being drawn 
to cut AT, being increaſed in E ; ſo ſhall you include the Plot 
ABCDE fimilar to AFGHI, and in Proportion thereunto, 
as the Line K is to the Line L, which was required. | 


Example I. | 


Let ABC DE (Fig. 24.) be a Plot given to be ſo reduced, 


diminiſhed, or made leſs, in ſuch Ratio or Proportion as L to 
K, or 10 to 30: To know the Figure or Shape of the leſler or 
ſmaller Plot. e : 


Anſw. The Figure AFG HI, which ſee. 
Example II. 


7 there is given a Plot or Map, repreſented by the 
leſſer Figure AF GH]; and it is required to have one in the 


ſame Form or Shape, as well as Content; which ſhall repre- 
ſent the larger Figure AB CDE, and bear ſuch Proportion 
thereunto as K to L, or 30 to 10: To know the Form or 
Shape of the ſaid Figure. 

Anſw. ABC DE. See Fig. 24. 


Fig. 24. 
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. Other Methods variouſly performed. 
KE E. 


Beſides the general Method preceding, there are other Ways 
very practicable as well as rational: And, | | 

. The beſt Way is, if your Plot be not over large, to plot it 
over again by a ſmaller Scale: But if it be ſo large, as the Map 


® Sf a County, or the like, the only way is to compaſs in the Plot 


with one great Square, and afterwards, to divide that into as 
many little Squares as you ſhall ſee convenient, in order that 
dne of thoſe leſſer Squares may comprehend ſomething remark- 
able, as a Church, Houſe, Wind-mill, or any other thing ac- 


cidental as well as material. | 


2. Alſo make the ſame Number of little Squares upon a fair 
Piece of Paper by a leſſer Scale: ſuppoſing that of 20, 30, or 40 
Diviſions to an Inch, according to the Proportion given: This 
done, ſee in what Square, or Part of the ſame, any remarkable 
Accident falls, and accordingly put it down orderly and exaQly 
in your leſſer Squares; and that you may not herein miſtake, it 
IS a good way to number your Squares both ways, as well as to 
dot their Lines, according to the Nature of the Figure given, 
when performed by the Artiſt; by which means the ſame will 


be particularly illuſtrated, ſeeing this ſmall Enchiridion will not 


admit of the Performance, - 


Example. 


Admit there is a Map or Plot of Land, (viz. A BC D) made 
by a Scale of 10 Chains in an Inch; but it is found needful to 
reduce the ſame to a leſſer Plot (viz. EFG H) of 30 Chains 


in an Inch: To know how the ſame may be accurately per- 
formed according to Rule II. 


N. B. This Problem may likewiſe be performed by certain Scales, 
or Rulers purpoſely contrived, whoſe Uſe and Application is re- 


commended by Mr. Rathborn, Mr. Hollwell, and others; 


but as the former Methods exhibited as above, are demonſtra- 
truely rational, ſo they ſeem to me more preferable for Exatt- 
neſs : However, Trial and Experience is the bel Satisfaction. 


er. 


te 
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9 Di: SECT. IX. 
How a fair Map of any Lordſhip, Manour, or 


other Eſtate, may be accurately drawn, and 4 7 
terwards adorned with proper Colours and other 
Embelliſhments. £ . I + 


H AT this Work may be accompliſhed with all imagis 
nable Plainneſs and Conciſeneſs, we ſhall, Fir, ſhew, * 


How the Vellum or Paper may be prepared for drawing 
upon. | | 


„I. Maps may be accurately drawn upon Vellum, eſpecially 

when the Skin is ſo large as not to need any Augmentation; 
and in its Nature ſo white and clear from Greaſe, that it may 

want no other Preparation, than only the rubbing it occaſion- 

ally with a little Pounce, in order to make the Pen ſlide freely, 

and keep the Ink from running or ſpreading ; which will ſtill be 

more effectual, if a little Piece of Gum- Arabic, or white Su- 
gar, be diſſolved in your Ink, in order to prevent its ſinking, 

and giving it a handſome Gloſs. 


II. When Maps are ſo large as to require Roles and Ledges, 
then it is moſt convenient to draw them on ſtrong, fair, and 
white Paper paſted upon Canvas, as follows: | 


1/2, Let your Canvas be well ſtretched upon a Table or Door, 
pulling it tight from one Side and one End to the other; and 
nalling it round about the Edges with ſmall Nails, to keep it 
ſmooth and prevent it from ſhrinking ; always taking care, 
that your Canvas be larger than you intend the Map to be, 
that you may the more conveniently cut it ſquare, after it is 
hniſhed ; the Holes that the Nails made being clearly cut off, 
and the Edges of the Map thereby made ſtraight. 


24%, Take half a Pint of Flour, or more or leſs, according 
to the Quantity of Paſte your Occaſion requires; then put Water 
| 2 to 
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to it, by little and little, keeping it ſtirring till all the Flour be 
wet and ſtiff, or hard like Dough : For this is the beſt way to 
break the Lumps, and prevent any dry Knots being in the 
Paſte , then put more Water gradually to it, and keep it ſtir- 
ring till it be almoſt as thin as Milk; which done, ſet it upon 
a gentle Fire, keeping it continually ſtirring, and let it boil a 
Quarter of an Hour, or half an Hour, more or leſs, as you 
would have it ftrong or weak; and then take it off, and when 
it is cold it is fit for uſe, | 


3h, Then with a Bruſh for that Purpoſe, ſpread the Paſte 
upon the Canvas, beating it in, till the Grain of the Canvas be 
all filled up (for this, when dry, will prevent the Canvas from 
ſhrinking when it is taken off the Stretch) and then, having 
cut the Edges of your Paper ſtraight, paſte one Side of every 
Sheet, and lay it upon the Canvas Sheet by Sheet, joining to 
one another, or reaching over one another, till you have co- 
vered all the Canvas intended for the Map. 


. '4thly, If you happen to uſe ſtrong Paper, it is beſt to let 
every Sheet lie five or fix Minutes after you have laid the Paſte 
upon it (and in the mean time, you may be laying the Paſte 
upon more) for as the Paſte ſoaks in, the Paper will ſtretch and 
may be better ſpread ſmooth upon the Canvas; whereas, if it 
is laid on before the Paſte has moiſtened the Paper, it will 
ſtretch afterwards and riſe in Bliſters after it is laid upon the 
Canvas. 
Laſtly, The Paper being thus paſted and throughly dried, it 
is then fit to draw upon: but it is beſt to be dried in the Sun, 
or in adry Room, if Time permit ; but if in the Winter Seaſon, 
or for Want of Time, the Help of the Fire is neceſſary, pro- 
vided you let it not come too near any ſcorching Heat, 


Ser. 
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Sx CT. X. 


To draw a Map from the protracted Draug hi you 
| caſt up the Land by. 


. 
AVING in the laſt Section ſhewn the Method of pre- 


paring the Vellum or Paper for drawing upon; we ſhall 
next ſhew, how any Draught truly protracted may be fairly 


and beautifully mapped, with all imaginable Exactneſs and Fa- 
Cility. And, 
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I. If the fair protracted Draught be done to the ſame Scale, 
or of the ſame Dimenſions the Map is intended to be; then, in 
this Caſe, you are to lay carefully the protracted Draught upon 
the Vellum or Paper you intend to draw the Map upon; and 
with ſmall Weights here and there upon it, keep it from mov- 
ing: Then, with the Point of a Pair of Compaſſes, or ſuch 
like Tracer, trace all the Lines of the protracted Draught, preſ- 
ſing ſoftly, that the Impreſſion may appear on the Paper you are 
to draw a Map upon; and having traced all the Lines, take 
off the protracted Draught, and you will ſee underneath all the 
Lines in the Map, which being traced over with a fine hard 
Pen and good Ink, you have what ſome call the Out- lines of 


TY wy Op — yy YE (OO 


t the Map, and may proceed to colouring and adding other Or- 
, naments, as ſhall hereafter be directed. | 

, | 

- IT. But in caſe you are confined to a leſſer Scale for your 


Map, than what will be ſufficiently large to caft the Land ex- 
actly up by, you muſt reduce your protracted Draught to the 
Size propoſed for the Map, according to the various Methods 
_ preſcribed in Sec. VII. of this Chapter, which ſee. 


T. 
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Sn cT AL 


How Maps of any Form or Dimenfions may be inge- 
moufly ſhaded, beautified, and adorned, with 
proper Colours, in order to render them {when 


truly drawn or protracted) pleaſantly delightful. 


R U . 


J. HEN the Map is truly adjuſted to the Dimenſions 

| propoſed, and every Field laid down in, its proper 
Shape, it adds very much to the Beauty of the Draught to adorn 
it with proper Colours, as Graſs, whether Meadow or Paſture, 
with green ; arable or ploughed Land, with a brown, earthen 
Colour, c. and when you have writ the Title in a handſome 
Print-hand, colour it over (when thoroughly dry) with a tranſ- 
parent yellow, and embelliſh your Compartments, or other 
Ornameats, as the Compaſſes, Scale, &c. with any other Co- 
Jours, at pleaſure, which you may procure cheaper than can be 
made in ſmall Quantities, as Occaſion requires; ſeeing it would 
require a Treatiſe of itſelf, to ſhew the Manner of making and 
compounding them truly and exactly, according to the Method 
of the beſt Artiſts herein, to whom the Curious may have re- 
ference, particularly in Chap. XVIII. Page 263, of Surveying 
Improved, which ſee. 


II. It is not only ingenious, but even alſo convenient, that 
the Colouring of Maps ſhould be performed by the Surveyor 
himſelf; becauſe, after he hath drawn the Draught of a Manour 
or Lordſhip, and reduced it to his intended Bigneſs, it would be 
very troubleſome to repair to a Painter to finjſh his Wark, ſince 
the thing itſelf is very commendable and eaſy to be obtained : 
And befides, a Painter is not to be found in every Country- 
town or Village ; nor is every Painter furniſhed with Colours 
fitting for ſuch a Purpoſe ; they, for the moſt part, uſing more - 
groſs and ordinary Colours. Now, for the Benefit of ſuch who 


deſire to exerciſe themſelves in this kind of Practice, I have 
added theſe Directions following. NT 


Hi, The black Lines by which the Bounds of every Field 
or Encloſure is limited, may be ſhaded (outwardly and n 
| wit 
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with a ſmall Pencil and ſome tranſparent Colour: ſo ſhall you 
have a tranſparent Stroke or Margent on either Side of your 
black Line; which being thus ſhadowed, will add a great 
Luſtre and Beauty to your Plot. 1 | 


Secondly, In your Wood-land Grounds, draw divers little 
Trees in the moſt material Places, and ſhadow your moun- 
tainous and uneven Grounds of Hills and. Vallies; expreſ- 
fing all kinds of Bogs, Groves, Highways, Rivers, Ec. diſ- 
tinguiſhing them by lively Colours, according to their Simi- 
litudes. L | | £ 

Thirdly, Then, in ſome convenient Part of the Plot, with« 
out the Encloſures, draw a Circle, and therein deſcribe the 

2 Points of the Mariners Compaſs, according to the Situation 
5 8 with a Flower- de- luce at the North Part 
thereol. 
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Fourthly, Let likewiſe ſome convenient Place of a Plot be 
choſen for making a Scale, equal to that by which your Plot 
was protracted, with a Pair of Compaſles upon it. ; 


Laſily, In ſome other convenient Place, towards the upper 
Part thereof, draw the Coat of Arms belonging to the Lord 'of 
the Manour, with Mantle, Helm, Creſt, and Supporters, or 
in a Compartment : But be ſure you blazon the Coat in its 
true Colours. e 5 


Theſe things being well performed, your Plot will be a neat 
Ornament for the Lord of the Manour to hang in his Study or 
other private Place; ſo that, at Pleaſure, he may ſee his Land 
before him, and the Quantity of all and every Parcel thereoß; 
without any farther Trouble. | : | 
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Alſo in your Plot muſt be expreſſed the Manour-houſe, ac- 
cording to its Symmetry or Situation, with all other Houſes of 
note; alſo all Water-mills, Wind- mills, and whatever elfe is 
neceſſary, that may be put into your Plot without Confuſion. 
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| the ARGU MENT. 
Having in fix Chapters preceding ſhewn the Per- 
75 Aung of the Chain in all the Occurrences of 
.*, Surveying, whether ordinary or extraordinary, 
we ſhall now in this Chapter, ſhew arithmetical- 
9, &c. the Uſe and Application of certain Prob- 
_. lems, whereby the Surveyor will be enabled to re- 
duce compendiouſly irregular Figures and Plots, 
into thoſe which are regular, for the more readily 
_.., caſting up the fame : Alſo, they will be no leſs 
helpful to him, in the Droifion po Separation of 
Land, and in the laying out of any aſſigned Quan- 
tity ; whereby large Parcels may be readily di- 


vided into ſeveral ſmaller Parts, and thaſe again 
ſubdivided if need be. 


CH E&P. . 
Shewin g practical] ly by Problems, how any large Plot 
er Figure, tho never ſo multangular and irregu- 
lar, may be acurately reduced into a Triangle, Pa- 
rallelogram, or Trapezium. Alſo, the Method of 
dividing any plain Superfictes into two or more 
Parts, according io any Proportion by Lines drawn 


From any Angle, or from a 'Point in any Side, &c. 
with ſeveral other things both curious and uſeful. 


P20 8-7; 


| 47 certain Duantity of Acres being given, how to lay out the ſame 
= in a Square Figure, 1 


= 4 £ 


HERE being no leſs than 40 Problems for Tranſmu- 
tation of Figures or Plots, from one Form or Shape 
into another ; as well as their Diviſion or Separation into any 


Number 
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Number of proportionable Parts aſſigned, which ought of ne 
ceſſity to be known by every Man, that intendeth to attain a 
competent Proficiency in the Practice of Surveying ; but as the 
Geometrical Demonſtration, &c. thereof will require a larger 
Treatiſe than this Eſſay will poſſibly permit, I ſhall only briefly 
treat of ſuch as are more practical and uſeful; and (for the moſt 
part) can be comprehended-in the Arithmetical Performance ; 
and then refer the Reader to the Works of ſuch as have more 
copiouſly treated thereupon, particularly the Author of Sur- 
veying Improved, Chap. IX. Page 158. which ſee. 


II. Now for the true Performance of this Problem, you are 
always to annex to the Right-hand of the Number of Acres, 
Sc. given, five Cyphers, with a Point prefixed, which will turn 

' thoſe Acres, &c. into the Product of Square Links, becauſe 
100000 Square Links make an Acre: Then from the Number 
thus increaſed extract the ſquare Root, which ſhall be the Side 

of the propoſed Square, to be protracted or laid down according 
to the Method preſcribed in Chap. V. Sect. 1. which fee. © 


Example. . 


Suppoſe it is required to lay out in a ſquare Figure 200 


Acres: To know the Side of the Square that ſhall comprehend 
4 . : | | | | 
the ſaid Quantity. TH 
- 5 1 
f Anſwer, 44. 72 + 
e : | Example. II. 
n Admit two Acres of Ground is required to be cut off from 
>; any Corn-field : To know the Length or Side of thoſe two 
[ Acres that ſhall conſtitute a true geometrical Square. 
Ch. Lin. 
Anſwer, 4. 47 + 
me 
Explanation. 
1. In Example I. unto 200 Acres let five Cyphers be an- 
u- nexed (thus 200.00000) and the ſquare Root of the Product 
ape extracted, gives 44-72 Chains, Sc. for the Side of the Square 
any ſought ; | 


ber | | 2. For 
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2. For the ſecotid Example let the ſquare Links in 2 Acre 
be extracted (viz. 2.00000) the Root is 4.47 Chains +, for 
the Side of the Square ſought. 5 2 

Note, I ben the Side of the Square is required for Roods and 

Percbes, as well as Acres, you are to take particularly the Num- 
Ber of ſquare Chains or Links, equal to the odd Roods and 
Perebes giuen; and having added them (as before) unto the 
- ++, ſquare Chains and Links in each Acre, the Sguare root of that 


i 4 * 


Sum will be the Side fought. © 


How to lay out any given Quantity of Acres, &e. in a Paralleh- 
| gram, whereof one Side is given. : 
oh r 05 RY 
Let the Acres, &c. given, be firſt turned into ſquare Links, 
by adding (as before) five Cyphers; that Number thus in- 
creaſed ; divide by the given Side, the Quotient is the other 
Side ſought. | 


A Parallelogram is required that ſhall contain 96 Acres, 3.2; 


Roods : Now allowing its Breadth to be 18.30 Chains: I 


know its Length, or other Side ſought. 
1 Cb. Tin. 
Anſwerz 52 . 95 + 
OO Explanation. 
Firſt 96 Acres, 3.25 Roods, being reduced into ſquare Links 
(viz. 9690625) by Chap. III. Table 8. &c. and that Sum divided 


always by the given Side in Links (viz. 1830) the Quotient 
(viz, 5295 +) is the other Side required. 


EW > 720 
How any Piece of Land in the Form of a Parallelogram may be laid 
out, that ſhall be 4, 5, 6, or 7, &c. times longer than it is broad. 


R U 


Let firſt the given Quantity of Acres, &c. be turned into 
" ſquare Links, as before, which Sum divide by the Number 
| given 
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po * Proportion between the Length and Breadth, a 
bord. | 8 then the Square Root of the Quotient vill be 
orteſt Side of ſuch a Parallelogram in Links, which es 


always multiplied by that Number, which 
1 the Wonen e likewiſe the fg Se den” 


. 5 1921 17 Aft: 
8 Mo W 3. "Example, e (1 vi! N TY 1 
Su, 345 <0 3 af 
Admit Wes require to lay out 300 Acres in a Parallelo- 
gram, t be ſix Times as * 1 e 1 ee the 


Breadth and rer n i 


dn ch. woot 8 
In 
Anſwer, Hei =22+ 36. Length 134 15. tag 


Bi tt, & $5; Eiern, AS A Of 

irſt, to the 300 Acres given, I N Aud it 
„I add five Fo ur 

mes Jos N ; which 953 I divide by 6, — 3 - 

$59.00 - 0 ; 10 quare Root of which is neareſt 22.30 Chai s 

mr or |; or ſhorteſt Side of ſuch a Parallelogram; wh wp 

g multip ied by 6, the giyen Proportion between, the 7 wg 


and Breadth, th d 
Side thereof. a "= uct, es ht: 15 een the longeſt 
. * 7 » £ 84 i 4 | FS: 143 1 280 7 91 


13 „n 2 5 7 
"4 2211-201 $144 


5 1 | : 
B. = {ov 1 2a 


How to 1 a Triangle that jþ 
all contain any Numbe * 
poſed, being confined to a mr Baſe. * 2 12 54 1 


„„ 


Multiply the Number of Ac | 

res given, © 
FE ee Ennis 
given Baſe, the Quotient will be, the Height of the Pexpondic 5 J 


lar ſought, whoſe | Triangle ſhall cantain the e Quantitygiven., 
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5 Example, 


A certain Triangle i is required, that ſhall contain 64. Acres: 


0 laid Now ſuppoſing « the given Length 
2th-of the Baſe to b ö 
broad. ju hg the Juſt Height of the 4 that 50 Wale 
ain the faid Quantity. eee need ful to 


5 —"— 25.60 Chains for che Perpendicular" ſought. ©: 
d into ; H-h $2335 WS $05,443 en — 


umber 
given 


— — . —— 


| 
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n  Peplenation. E 

This Example, and all others of the like kind, may be readi- 
ly performed by doubling the given Qyantity (uns 64 Acres) 
and annexing thereunto five Cyphers, the Product is 128.00000; 


which being divided by the limited Baſe (viz. 50.00 Chains) 
the . (viz. 25.60 Chains) is the Perpendicular Height 


ſought. i 
N. B. The Figure or Form of this Triangle, and all others com- 
prebended in this Problem, may he readily and eafily diſcovered 
by Geometrical Projeftion, which, for, Brevity ſake, I am forced 
Bere to omt. | 71 
| PR O B. V. 


To divide a Rigbi- line given into two Parts, which ſhall have ſuch 


Proportion one to the other, as two given Right-lines. 
iS „ 8:4 1 10s 

Fir. Add the Length of the two Right lines given, which 
are ſo proportionable, and odſerve their Sum : Then, 
Secondly, By the Rule of Proportion direct, ſay, As the Sum 
of the'two Terms or Right-lines given, is to the whole Line 
iven to be divided into Parts; ſo is each of the two Terms or 
Right-lines given, to its proportionable Part, or Segment of 
the Line given to be divided; which being ſubtracted from the 
whole Line, the Remainder will be the other Part or Segment 

ſought. | 


Example. 


Suppoſe a Field in the Form of a right-angled Triangle, hath 
for its Baſe A B 40 Chains, and its Hypothenuſe (viz. A-E=50 
Chains) or Sum of the two Terms or Right-lines given (vz. 
AF=20 Chains, and F E= Jo Chains :) To know the two 
Parts or Segments of the ſaid Baſe, that ſhall be exactly propor- 
tionable to the two Right-lines given. 


J Ch. 1 5 
e hee % HAF iel HG 16 Ver Aale 
1 2 Explanation. 92 8 


This uſeful Problem and irs Example, is of itſelf ſo obvious, 
that it needs no farther Illuſtration. | 
| PROB. 


2. 


Or- 


ſw. 


Jus, 


) B. 
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P I. 
How to divide a triangular Piece of Land, into any Number of 
| Parts, equal or unequal, by Lines proceeding from any Point 
aſſigned, in any Side thereof. | 


. | 
Firſt, Find the Number of Chains, Cc. contained in the 
Baſe or longeſt Side of the Triangle given; then let the ſaid 
Baſe be divided into ſo many Parts proportionable, as there are 


Shares or Quantities of Acres given for each Man's Part ; which 
may be accurately effected by the Rule of Three, by making 


the firſt Term to contain always the whole Number of Acres 


ven ; the ſecond Term, the whole Length of the Baſe in 

hains, Sc. and the third Term, orderly, the Number of 
Shares that each Man is to have; by which Analogies you will 
diſcover the proportionable Parts that each Man is to have of 
the Baſe. 

Secondly, In ſome Part of the ſaid Baſe, Jet there be a Point 
or Mark affigned, from whence the ſeveral Lines of Diviſion 
may proceed, drawing; from thence an obſcure Line to the op- 
polite Angle, and then, afterwards, from the proportionable 

arts or Diviſions of the Baſe, known by certain Letters or 
Marks, let there be orderly drawn obſcure or dotted Lines, pa- 
rallel to the firſt Line or Diagonal, that was drawn to the op- 
poſite Angle, as above. | 

Laſily, f the ſaid Mark or Point in the Baſe aſſigned, let 
there be drawn ſo many ſeveral black Lines, as there are paral- 
lel Lines, in ſuch Manner, that each of them may touch the 
Extremity of the parallel Line that is neareſt, as well as the 
outward Lines of the ſaid Figure; fo ſhall the whole Triangle 
be divided into ſo many Parts, as was required. 


r Example. . 

Let ABC be a triangular Piece of Land containing bo Acres, 
to he unequally divided amongſt” three Men in ſuch Manner 
that the firſt may have 15 Acres; the ſecond 20 Acres, and the 
third 25 Acres: Now ſuppoſing the whole Baſe, viz. A C, 10 
contain 50 Chains, and the firſt Line of Diviſion to proceed from 
the Point D in the Baſe, to the oppoſite Angle at B: To know 
each May's Part of the Baſe, and conſequeatly, the Parts pro- 
pertionable of the Triangle's Surface, agreeable thereunto. 


'Hb a Ex- 
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Explanation. IO 

There are ſeveral ways of doing this' by Geometry, without 
the Help of Arithmetic ; but my Buſineſs is not to ſhew' you 
what may be done; but to ſhew you, how it may be done the 
moſt eaſy and practical way: Therefore, having found by the 
Rule of Three, the Length of each ſeveral Baſe, much after 
the ſame manner as Merchants diſcover their Gains by the Rule 
of Fellowſhip, it will then follow, that the firſt Man's Part of 
the Baſe is A E= 12.50 Chains, Whoſe parallel Line to DB 
is EH; the ſecond Man's Part of the Baſe is EF = 16.66 
Chains, whoſe Parallel-line to the ſaid Diagonal-line D B, is 
FG; then conſequently, the third Man's Baſe” muſt” be 
F C= 20.84 Chains. Hence it is, that the two black Lines, 
viz. DH and DG, will divide the whole Friangle into three 
Parts, as was was required. In like manner, all other Tri- 
3 8 may be thus divided, let the Number of Parts be more 
Or — 8. SES _— k p ©.*4% 10 HERE 


Note, The Figure of this Exantple, and all others relating to 
Geometrical Diviſion and Reduction, is left intirely to the 
Learner's Exerciſe and Improvement ; ſeeing the Rule, Ex- 

ample, and Explanation ſhew the Method of Performance. 


P R O B. VIII 


Htw to reduce a Trapezium into 4 Triangle, by a Line drawn from 


any Angle thereof... 
e 9 
Admit the Trapezium given is ABCD; and it is requited 

geometrically, to reduce the ſame into a Triangle. 
Fir, Extend the Line DC, and'draw the Diagonal BD, 

from one oppoſite Angle to another. mn 


Secondly, From the Point A, draw-the Line A E parallel to 


D, extending it till it cut the Side CD, extended in the Point E. 


Laſihy, From B draw the Line BE, conſtituting the Triangle 
l T BCD ; vi 

evidently appear by the Figure, when projected by the judicious 
Reader. | Es | 


EBC, which ſhall be equal to the Trapezium A 


PROB. 


Rt 9 uCDYi aococt a 


bed - — 
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* 


Mes OR R 0 B. VIII. 


How to vaidiice. in \ irregulah Phot of five Sides into a Triangle, which 


| ſhall contain the ſame content 2 Lines drawn from any Angle 
thereof. 


* 


1 


Tbie Prablech holga well obſerved, may ſerve as a Founda- 
tion to all others, though the Figures confilt irregularly, of ever 
ſo many Sides and Angles: To effect which, 


Firſt, Let the irregular Plot given be AB CD E, to be re- 
quced into a Triangle, which ſhall contain the ſame Content. 


Secondly, Extend the Side AE both ways to F and G; and 


from the Angle O, draw. the Lines CA and CE to the Angles 
AamneE: 5: 


" Thirdly, Frith the Point 8. FE the Line BF parallel to 
CA, cutting the extended Side AE in F: Alſo from the Point 


D, draw the Line DG parallel to bes E, cutting alſo the ex- 
aided Side AE in G. 2 


Laſtly, From the Angle C draw the Ti CF and CG, 


conſtituting the F Lak G; which is s equal to the Plot 
ABC HE. 


OBSERVATIONS. 


Note 1. As the Author of: Surveying Improved i in Chap. IX. 
Page 158, has treated. very accurately upon ſeveral uſeful Prob- 
lems, relating to the dividing and reducing of irregular Plots of 
Land ; ſo F have here annexed upon this Subject ſuch IIluſtra- 


tions and Improvements, as may happily tend to the Reader's 
Benefit and Satisfaction. 


2. Although Brevity, and the Smallneſs of this Compendium, 

has conſtrained me to omit the Fi igures of the ſeveral Problems 
of this Chapter; yet the judicious Reader will find the Rules, 
Examples, and Explanations, fo plain, eaſy, and complete, 


that he may ey poſe the ſame wth all imaginable 
Exactneſs and F acility. 


; 4 
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How to divide an irregular Plot of Land, conſiſting of any Number 
of Sides, according to any given Proportion, by a fireight Line 
through it, the eaſieſt way. » 


E Ur. 


There are ſeveral Ways of performing this Problem, accord. 
ing to the various Methads of Geometricians, but none that I 
know of, more plain and eaſy than the following. 


Firſt, Let there be ſuppoſed an irregular Field in a Pentagonal 
Form, viz. ABC DE; and let it be required to divide the 
ſame exactly between two Men in equal Halves, by a Line of 
Separation. | | 


Secondly, For the Performance hereof, let a blank or obſcure 
Line, (via. AF) be drawn by gueſs thro' the Figure, from any 
Vertical Angle, ſuppoſing that of A, until it biſe the oppoſite 


Side or Baſe E D, near the Middle thereof, as at G, by the ſaid 
obſcure or dotted Line of Separation A F. 


Thirdly, the whole Figure being thus divided, as above, let 
the Content of either Half, eſpecially that on the Left- hand, 
be exactly caſt up; and obſerving what it wants, or what it is 
more than the Half ſhould be, let the ſaid Quantity be ſo com- 
prehended in a Triangle, that when it is added to that Part of 
the Figure where the Defect lies, the true Line of Separation 
may thereby be diſcovered. | 


Laſtly, To make this Triangle, let, , the blank or dotted 


Line (viz. AG) be meaſured in Chains and Links, and reſerv- 


ed always for a Diviſor ; then 24h, for a Dividend, let the Con- 
tent in Acies, &c. which is to be comprehended ina Triangle, 
be doubled and then reduced into Square Links, by annexing 
thereto five Cyphers, and dividing the ſame by the ſaid Diviſor, 


the Quotient, in Chains and Links, is the Perpendicular of the | 


Triangle ſought (viz. HT) which being taken from your Scale 
and its Extent ſo ſet from the Baſe AFG, that the End of the 
Perpendicular may juſt touch the Baſe or Side E D of the given 
Figure, which will beat I; then from the oppoſite Angle at A, 
draw the Line Al, which make the Triangle A GI, to con- 
rain the Number of Acres that is deficient, or wanting, and 
divides the whole Figure as deſired, 

8 85 Example. 


— %" SE 2 ke. eg STD, Bag 


— 


fy 
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5 8 Erunpl. ö os 
Admit 2 Field of Jos unequal Sides; containing 5 As 
required to be divided into equal Halves: between two Mea; 
and ſuppoſing the ſtreight Line drawa by gueſs through the Fi- 
gure to be A E; to kno the juſt Length oi that Line, that 
{hall propertionably divide the ſame Figure into two ſuch Aeon 
Parts, as each may contain juſt 23 A fo 61.5% 
UTI. ; . | 0 6 £1 SMC, 


Explanation. . | 


1.. After the ſtreight- Line AF is drawn neoideneally; or 1 
gueſs, thro' the Figure, it cuts off from the whole Figure 
AB CDE, tbe Triangle A EG. remaining on the Leſt-hand, 
which being meaſured is found to be 15 Acres. £30 

2. Now there being 8 Acres wanting of the true; half more 
8 0 AEG, it is needful, according to the Rule, to. make an- 
other Triangle (viz. AG) whoſe Baſe and Perpendiculag hall 
likewiſe depend upon the ſame Side of the Figure. E D, con- 
taining juſt 8 Acres; which; being added to the Triangle firſt 
found,, viz. AEG, the whole Figure is thereby diyided into 
two we bs Parts, by the Line A] ſought. 


fit had been egy vired to have ſet off the Per; end! 55 


ths other way, you. muſt {till have made the End of {Eat ju 
touch the Side or Line E D, as L K does: For the Triangle 
AK G is equal to the 1 A Gl, each containing 8 Acres, 
And thus you may divide any Piece of Land, of ever ſo ma 
Sides and Angles, according to any Proportion, by freight Lines 
through it, with as much Certainty, | and more. Eaſe, than the 
other * a uſed. 


P R GN X. 
7 reduce cuſtemary Meafere i to 2 flatute, and the contrary.” 


. 8 


I. The Ages: or Superficial Content of. ang: Pick of 1 * 
being given, according to one kind of Pole or Perch, to find 
how much the ſame Biere of Land would contain, if it were 
meaſured with a Pole « or r Perch of another wr + differing from 
the former. 4 aa | 
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II. In ſeveral Parts of England, as well as in the Principality 
of M ates, the cuſtomary Megſure.made uſe of, differs much from 
//that which is appointed by the Statute ; ſceing i in LN Places, 
hey accouat fer Wood- lands, Foreſts; &c. 18 215 24, 28, Cc. 
Feet in Lengin 0 the Pole or Perch: Wheteas, on due con. 
4rarg our trut Meaſure for Land; by Act of Patliament, is but 
560 Square Holes er :Perthts/ifor one Acre; at! f6 f Feet in 
Length tothe Perch: Therefore to reduce the one into the 
other, you are to obſerveg# % ffs, 


III. That like Planes are in Proportion one to another, as 


- are the Quadrats or Squares of their Homologal Sides; and, as 


ſuch, it follows, by Analogy, thus: 


Id As the Square uf the Perch of one Sort of Mesure given, iS 
40 the Square of:the:Perch' of the other requited.;i ſo'is the was 
Content bf the one Meaſure, to the. (I map the 


other. | #9124) TI d 0h, lo! 6210; 


. \ That che. g ren Sen in Alger 0. Guſt zl 

be chulcplied. by AT. Number of Square Feet i in that Pole 

serch che Ground was eaſureu By; and the Product divided 

2 the Number of Squire Feet in the Pole or 3 it muſt be 

_ Heduced intb; the Quotient, in this 05 wilt Aways be the 
Number of Atres, Oe. 1 ale 1 51 t 


61808 


i But She it enen 38 Fre: ade it FENG chat the given 
Content ente ans Acres, FN a eh 935. then muſt thoſe 
three Den minations be reduc i into t be leaſt N ame men- 
Toned, before? Myltiplicati 10 1 and Divtion cn he performed, as 
above, the. uotient, in "thi Cale 75 will be always, ( for An- 
wer) the lumber of Square Poles or Perches ſous 0. Which 
- Tray | be Accurately reduced i in to Kale e OR . $7 
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© Suppoſe. 2 Field meaſured by a Soc Perch of 18 Feet 


in Length, accounting 160 Square Poles or Perches to the Acre, 


and allowing the Contegt of, the ſaid Field 2» be 96 Acres, 3 


: 1» Roeods, 27 Perches: How many Acres, ſhall the ſame 


Field cortain* by'the + ene pereh of 162 + Feet in Teng. 
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15 © 4 


by 324, the Square ot 18 Feet, or 1 Perch in Length cuſtomary 
Meaſure, and divided by 272:25, the Square of 16 f Feet, or 


Square Petches ; which being reduced, make 115 Acres, 1 


the Rule above. i. , 


G4 © * a 7 
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OBSERVATIONS. 


1. Note, The proper Multiplier and Diviſor for either Sta- 
tute or cuſtomary Meaſure, may likewiſe be found and exprefled 
in Integral Numbers, no leſs conciſe, by reducing them both 
into one Denomination, and then abbreviating them, until they 
are brought into their leaſt Terms, and afterwards into their 
Quadrats or Squares, by multiplying each of them by itſelf, 
they then become reſpectively Integral Numbers proportionable 
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to one another, which, with leſs Trouble in working, will pro- 
duce the ſame Effect as before. — As for Inftance, the Sta- 


tute Pole in Length, as well as the cuſtomary, being both of 


them reduced into Halves ; becauſe one of them retains that 
Fraction, they make 33, which being abbreviated and brovght 
into their leaſt Terms, make I, whoſe Squares particularly 
are 121 and 144; that is to ſay, the Factor for the cuſtomary 
Pole of 18 Feet in 2 * is always 144, when the Statute is 
but 121. In like Manner, you may likewiſe diſcover pro- 
per Factors, for all other cuſtomary Meaſures whatſoever. 


2. When the given Content of any Field happens to be 
only Acres, there needs no Reduction, ſeeing the Anſwer will 
likewiſe be Acres; but when otherwiſe there is given Acres 
and Roods, or Acres, Roods, and Perches, they muſt firſt be 
reduced into the leaſt Name mentioned in order to Operation, 
as above. | | 


P.t-O ©. Mi... 


Brstving the Content of a Piece of Land, to find what Scale it was 
patio by, ſuppoſing the Scale to be either loft or concealed that was 
firſt uſed in taking the given Plot. A 


444 - oi ih $i Bo 5 N 
This Problem is not only very uſeful, but even curious in 
finding out the Diviſions of the original Scale that the Figure 
of the given Content was plotted by; ſeeing any other Scale upon 
a ſecond Protraction, will find it either more or leſs than juſt: 
Now, for a true Diſcovery of the fame, you are firſt, by any 


Scale whatever, to meaſure the Content of the given Plot, and 


then proceed by way of Analogy, in arguing thus: 
As the Content laſt found, is to the Square of the Scale I 


tried by ; ſo is the true Content given, to the Square of the 


true Scale it was plotted by. 


Hence it is that if the original Content of the Plot given be 
multiplied always by the Square of ſo many Diviſions in an Inch 
of that Scale you meaſured laſt by, and the Product divided by 
the ſecond Content laſt found, the Quotient will be always the 


how many Diviſions to the Inch is contained therein. 


E xample. 


Square of that Scale inquired for, whoſe Squate Root declares, 
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Example. 


Suppoſe there is given the Figure or Plot of a Piece of Land, 
containing exactly 8 Acres; but upon a fecond meaſuring of it, 
by a Scale of 12 Diviſions in an Inch, it is found to contain 11 


Acres, 2 Roods: To know by what Scale the original or firſt 
Content was plotted by, 


Anfuver, By the Scale of 10 Diviſions to an Inch. 


A. Pa. Sg. Pa. A. $4. Pa. 
Analogy, As 11.5 : 144 :: 8 : Anfwer, 100 Root S 10. 
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Explanation. 
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By the Rule above, the original Content, or Quantity given 
(viz. 8 Acres) being multiplied by the Square of the Scale you 
meaſured laſt by (viz. 12 & 12=144) and the Product (vs. 
1152.0) divided decimally by the Content laft found (viz. 11.5 
Acres) the Quotient is the Square of the Scale inquired for 
(viz. 100) whoſe Square Root (viz. 10) is the Number of Di- 
viſions in an Inch thereof: Therefore I conclude, that the 


RY "I 2 
4 — 3 — 
4 — 2 
— 2 — 4 — — 
— 


; original Plot was made by a Scale of 10 Diviſions to an Inch. 
g An like Manner, all other Scales may be thus diſcovered. 
/ PRO + MI: 

f Concerning zweral Errors in meaſuring of Land by the Vulear, too 
1 frequently practiſed and depended upon, the” moſt juſtly refuted 
1e and detected. : | | 
be R U £ E. 

n 
by As the Chain and meaſuring Pole, here recommended to 


he uſe, muſt needs meet with the Approbation of the Candid and 
8 3 particularly the honeſt Countryman, for whom this 
Tay is principally intended; ſo J am perſuaded their Accu» 
racy and Veracity will likewiſe appear, if not confounded with 

thoſe falſe Methods and erroncous Notions, that Cuſtom has 


ren- 
ple. 
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rendered too prevalent, for which Reaſon, they are explained 
and detected as follow. And, 


I. There are ſome who ſay, that if two Pieces of Land are | 


of an equal. Number of Poles, Perches (or other Meaſure) 
about, that thoſe two Pieces of Land do contain equal Quanti- 
ties of Ground; but this will prove evidently falſe from Rea- 


IL In meaſuring of Ground for ploughing, ſowing, mowing, 
reaping, Sc. there are likewiſe ſome who erroneouſly conceive, 
that, if a Piece of Ground conſiſting of four Sides (how unequal 
ſoever they be) if you add the two oppoſite Sides one to the 
other, and take their Halves, thoſe two Halves multiplied to- 
gether, ſhall be the true Content of the Piece of Ground, which 
is alfo refuted from Reaſon II, © 2 

III. There are alſo others, who ſay, if in a four- ſided Piece 
of Ground, you meaſure croſs the Field from the Middle of 
one Side to the Middle of the other Side, both ways; that 
. thoſe. two Lengths multiplied into each other, ſhall give the 
true Content of that Piece; which is likewiſe confuted from 
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An Explanation and Detection of the three pretended 
Axams above, by Reaſons, &c. 
_— anew Þ 
1. For a Refutation of the firſt pretended Axiom, let there 
be a Piece of Ground in the Form of a true Square, whoſe 
Angles ate all Right, and every Side thereof t contain 80 
Perches, it then follows, that 4 times 80 is 320; and fo many 
Perches is that Piece of Land about: And So Perches, one of 
the Sides, being multiplied in itſelf, that is 80 by 80, the Pro- 
duct will be 6400 Perches, or 40 Acres; which is the true 
Content of this Square Piece in Perches. | 


2. Again, let there be another Piece of Ground in the Form 
of an oblong or long Square, whoſe Angles arg likewiſe right, 
but the Length thereof is 110 Perches, and the Breadth 50 
Perches, Now this Piece of Land is as much about as the 
other; for twice 110, and twice 50, added together, ne he 
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wiſe 320 Perches for the Perimeter: But if you multiply x10 
the Length, by the Breadth 50, the Product will be 5500 
Perches ; which is leſs than the former Area by goo Perches, 


or 5 Acres, 2 Roods, 20 Perches; which. renders this Maxim 
entirely falſe. Ty rr fg a 


CW” 
— 4 4 


— 


3. Suppoſe then, that a Piece of Land retaining the ſame 
Length in the Sides, and the ſame, Breadth at the Ends, but 
two of the Angles obtuſe, and two acute, like the Figure of a 
Rhomboides; it will then follow, that tho' the Perimeter be 
the ſame as the laſt, yet it cennot be ſo meaſured, b multi- 
plying the Length by the Breadth; but the Length of the long- 
eſt Side, by the deepeſt Diſtance between thoſe two Sides, Which 
we ſuppoſe to be 32 Perches; fo that 110, the Length, multi- 
plied by 32, that Diſtance produceth but 3520 Perches, which 
is leſs than the Square by 2880 Perches, or eighteen Acres: 
A farther Confirmation of the Fallacy, as above. 


4. But for Brevity's ſake, omitting all irregular Figures, 
whoſe Perimeters, reſpectively, may be made equal to that of 
the Square; yet, nevertheleſs, it is obſerved, that their Areas 
ſhail be no Ways agreeable to the ſame, which is directly con- 
trary to the pretended Axiom, as above: Yet, leſt regular Fi- 
gures ſhould be thought more agreeable to this Maxim, we will 
conſider regular Polygons of any Number of equal Sides, which 
of all right-lined Figures are moſt capacious, and therefore 
muſt approach neareſt the Content of the Square; yet, upon 
Trial, their particular Areas will be found vaſtly different, 
tho' their Perimeters are exactly equal to the ſame; and if ſo, it 
muſt needs follow, that if a Piece of Land were to lie in a cir- 


. cular Form, whoſe Periphery being exactly equal to the Perime- 
fo ter of the given Square, ſhall nevertheleſs contain 1742 Square 
Perches more than the Geometrical Square; becauſe of all 
wy plain Figures whatſoever, the Circle is the moſt capacious. 

of 

. 

5 ä R EAS ON II. 

The ſecond pretended Maxim is likewiſe diſcovered to be 
rm falſe and irrational, by ſuppoſing a Piece of Land to lie in the 
ht, Form of a Trapezium ; yet when its Area is found, according 
50 to the pretended Rule above, and compared with the true Way, 
the it will likewiſe appear to have no better Foundation than the 
ke- former. Es | 
wile 


Rea- 
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As the third Rule, or Maxim, hath ſome Aﬀnity with the 
firſt and ſecond, and no better Foundation for its Support; ſo 
it muſt likewiſe be condemned as abſurd and irrational, ſeeing, 
after all, it is not the Arithmetical, but the Geometrical Mean, 
that reduces any Trapezium, &:. into a right-angled Paral- 
Jelogram, whoſe Contents ſhall be equal. | 


From what hath been ſaid, we may obſerve how * tangy 
favourite Cuſtom prevails, beyond the greateſt Re — 
Demonſtration, 


for Want of due Examination. 
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thereupon. 
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6] CONTENTS. 
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5 and Application ; illuſtrated by . Rules, Figures, 
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plied Page 348 


O 


Szcr. II. To find accurately the Length of a Right-line by the 


Chain in the Field, and to protract the ſame by the Scale at home, 
in order that any Hedge or Side may be truly delineated and re- 


reſented 


| 60 
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Proper Colours and other Embelliſhments 45957 
SECT, X. To drato a Map from the protracted Draught you caſt 
SEcT. XI. How Maps of any Form and Dimenſion may be ingeni- 
ouſly ſhaded, beautified, and adorned with proper Colours, in order 
to render them (when truly drawn or protracted) pleaſantly de- 


lightful 460 


CH A:P. VII. 


Shewing practically by Problems, how any large Plot or Figure, 
though never ſo multangular-or- irregular, may be accurately 
reduced into a Triangle, Paralleloggam, or Trapezium : Al- 
ſo, the Method of dividing any plain Superficies into two or 
more Parts, according to any- Proportion, by Lines drawn 
either from any Angle, or from a Point in any Side, &c. 

with ſeveral other Things both curious and uſeful. 


Prob. I. A certain Quantity of Acres being given, how to lay out 
the ſame in a ſquare Figure : | 402 
Prob. II. How t9 lay out any given Quantity of Acres, & c. in a 
Parallelogram, whereof one Side is given 464 
Prob. III. How any Piece of Land in the Form of a Parallelogram, 
may be laid out, that ſhall be 4, 5, 6, or 7, &c. times langer 


than it is broad ; ibid. 
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of Acres propoſed, being confined to a certain Baſs Page 46 
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ſhall have ſuch a Proportion one to another, as two given Right- 
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Prob. VI. How to divide a Triangular Piece of Land into any 
Number of Parts, equal or unequal, by Lines proceeding from any 


Point aſſigned, in any Side thereof 5 07 
Prob. VII. How to reduce a Trapezium into a Triangle, by a Line 
drawn from any Angle thereof 468 


Prob. VIII. Hew to reduce an irregular Plot of five Sides into a 
Triangle which ſhall contain the ſame Content, by. Lines drawn 
fram any Angle thereof | EC: 9 9 469 

Prob. IX. How to divide an irregular Plot of Land, conſiſting of 
any Number of Sides, according ta any given Proportion, by a 
firaight Line through it, the eaſieſt Nay a 470 

Prob. X. To reduce cuſtomary Meaſure to Statute, and the con- 
trary po | 471 

Prob. XI. Knewing the Content of a Piece of Land, to find w 
Scale it was plotted by, ſuppeſing the Scale to be either loſt or con- 

c.ecaled, that was firſt uſed in taking the given Plot 474 
Prob. XII. Concerning ſeveral Errors in meaſuring Land by the 

 Fulgar, too frequently practiſed and depended upon, though moſt 
Juſih refuted and detected 8 475 
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PART I. Directions ſhewing how the Dimenſions 
of Timber Trees, both ſtanding and lying, may be readily 
taken at one View, without the Trouble and Charge of 
Mathematical Inſtruments, 
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PART II. Mreasrinc by InsrtcTiION only; or 
the Method of finding readily (by a new Table) the Area or 
Solid Content of Timber andStone, whether round or ſquare, 
and conſequently its Value, with all imaginable Exactneſs 
and Accuracy, according to the Dimenſions given. 


THE WHOLE 


Being newly compoſed, methodized, and illuftrated by proper Pro- 
poſitions, Rules, Examples, Operations, Explanations, &c. per- 
formed five Manner of Ways, viz. vulgarly, decimally, duode- 
cimally, inftrumentally, and tabularly. c 
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HAT this Treatiſe of SuxvevyinG may be 

rendered every way complete, I think it will 
not be unacceptable to the PusLic, to treat ſuccinctly 
of SoLip-MEasur ; eſpecially ſo far as relates to 
the Meaſuring of Timber, both ſtanding and lying; 
and to give an Eſtimate of the Value of it; ſeeing it 
is one of the neceſſary Qualifications belonging to a 
Surveyor, who, by Virtue of the ſame, may give a 


great Light to Purchaſers, whether Buyer or Seller, 
when hereunto required. 


For which Reaſon, the Author, in the former 
Impreſſions of this Book, hath given the Public a 
Table for the ready caſting up the ſame; but as the 
Errors of the Preſs, with other Defects, have prevented 
it from being ſo ſerviceable as was intended; ſo I think 
it will not be unacceptable, to grant it ſuch Amend- 
ments, Alterations, and Improvements, as will render 
it acceptable to the Public in general, as well as any 
learned and judicious Practitioner 1 in particular. 


In order to which, 1 . e methodized and 
illuſtrated his Directions, for taking the Dimenſions 
of Timber- trees, both landing and lying, at firſt 
View, by proper Poſitions, Rules, Examples Se. 

114 | and 
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and afterwards have purpoſely compoſed or calculated 


a New Decimal Table, for meaſuring or caſting up the 
ſame by Inſpection only; yet with 4uch Fxactneſs and 
Accuracy, as well as Conciſeneſs and - Completeneſs, 


that I may adventure to ſay truly, without Oftentation, 
the like is not extant ; ſeeing it is ſeldom or never, 


that any thing new is offered to the Preſs, and from 


| thence to the Public, without a View of making Im- 


provements upon the Subject propoſed ; and hence, no 
doubt, but the Emulation of Authors have contributed 
very much to the Improvement of Arts; and ſome- 
times with that Warmth, that even private Intereſt is 
ſometimes poſtponed for a public Advantage. 


But, after all, when Work is well done, there wants 
neither Apology nor Commendation to ſer it forth; by 
reaſon the Reader cannot be ſuppoſed to ſuſpend his 
Judgment, and believe that Truth is falſe ; or that 
which is erroneous and imperfect, is directly other- 


wiſe, becauſe the Author's Preface requeſts that Fa- 


vour: Therefore ſhall leave this Performance intirely 
to the Judgment of the eandid and judicious Reader, 
whoſe Satisfaction, as well as the Public Benefit, is 


ſincerely endeavoured by him, who is a true Lover and 


Admirer of ingenious Arts, 


Mar ch 28 4 (6 1401-03 bell 77 W 9 2 
_ William Hume. 
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PART. * 
c RAP. 1. 


How the Dimenfions of T: imber- trees, both fanding 


and lying, may be readily taken „ in order to Men- 
ſuration. | 


* 


. Jon 


Concerning the Deſcription and Uſe of the Avtificial-pote, 


&c. in taking the Dimenſions of T. ember-trees that are 
Fans 


IO HEN the Artiſt or 8 is required to take 
the Dimenſions of Timber-trees, ſtanding or 
8 growing, in order to Menſuration, it is needful 
2 3 greater 1 oa the ſame + 11a be 
| effected by ſome proper Inſtrument, Now, as 
EA 4 . 1 other Mathematical 
Inſtruments for taking Heights and Diſtances, 
cannot always be had when wanted, nor indeed eaſily purchaſed 
by Artiſts of mean . I conceive the following In- 


ſtrument 
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ſtrument will not be unacceptable ; ſeeing it is not only 
expeditious and ſufficiently exact, but even eaſily provided, and 
procured from any ordinary Mechanic, who will prepare the 


the Directions of the Artiſt, as follow: 


a 
_ 
K. 2 


o 


The DESCRIPTION. 


How to prepare the ſaid Inſtrament according to Rule and 
Diagram, in the following Manner. 

To effe which, let there be a ſquare Pole 
provided, as A B, in the Diagram, conſiſting 
of five, fix, eight, or ten Feet long, at plea- 
ſure ; and let it be marked at ry Fook with 


DIAGRAM. 


© Feet are thus equally divided, let them be or- 

derly numbered from the "Top downwards, 
with 1, 2, 3; 4, Sc. to the loweſt End. Then 
take a Piece of dry Wainſcot- board, and what- 
ever the Breadtn be, let the Length be twice 
as much; as you ſee in the marginal Dia- 
gram, and near the bottom Corner towards 


pin, ſo as to be faſt in the Board, And to ſtand 
up about half a Quarter of an Inch above the 
SGlaurface of the Board; and drive another ſuch, 
at the other Corner, at d; and drew the Line 
c d, or imagine it to be To drawn. Then along 
the Side of the Board, and perpendicular to 
cd, draw the Line deg; and upon the ſaid 


ſetting the ſame Diſtance d e, from e to g, ſet 
another Pin at g; and then is the Board ready 
to put in its Place, that is, to be fixed upon 


being about five Feet from the lower End of 


light, that the two bottom Pins, c and d, may 


f 
[ 
[ , x 
. 
| B 4 I 
: 4 nr 


_ Ground; forthe Conveniency of looking with- 


Ground. out ſtooping. much, or diſcummoding yourſelf 


when 


ſame for a ſmall and. reaſonable Acknowledgment, according to 


- braſs Nails, or little Notches : And after the 


the Right-hand, as at c, drive in a ſmall Wire- 


. +, | Line ſet the exact Diſtance cd, From d toe; 
and there put another Wire-pin, as at e; and 


the plain Side of the Pole, the bottom Part od 


the Pole; or at ſuch a convenient Diſtance 
from the Ground, when the Pole ſtands up- 


be about the Height of your Eye from the 
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when you are upon Obſervation; which, that it may be done 


* 


regularly and exactly, the Pole muſt be fixed perpendicular, by 


x <a 


putting a very ſmall Wite-pin in the, Middle of the Top of the 
Board at n; on which there muſt be hung the String n p; with 
the Plummet p at the End of it, and draw the Line n p; and 
then ſetting up the Pole, bring the Plummet-ſtring upon the 


Line n p, and then is the Pole perpendicular. 


* 


N. B. I is beft to haue the Pole a little broader one ꝛuay than the: 
otber, for Jake of . baving a broader Side 19 fir the Board 

upon, and yet to be narrower or thinner the other way, in ſuch 
manner, that it may not too much gripe or incumber your Hand 


* 


* 


* * 
o 

| in ſing or carrying it. < in 
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The Uſe and Application: How the ſaid Inſtrument 
may be rendered fingulurly uſeful, in taking readily 
the Height Y any Tree, ſtanding or growing, with 


* . 


all imaginable Eæactneſi and Expedition. 
H AVING 3 and deſeribed the ſaid Inſtrument, 
as above; you are next to obſerve its Uſe, &c. And, 
Hi, In going to take the Height of a Tree, you are to eect 
your Pole perpendicular at ſuch a Diſtance from the Tree, as 
that you can juſt ſee the Top of the Free, thro? the W] n 
Sights, e, ard e: which done, meaſure with your Pole, how 
many Feet, c. it is from the Foot of the Pole, to the Root of 
the Tree for that is the exact Height of the Tree without Cal- 
culation : eſpecially, if there be added thereunto ſo much as is 
the perpendicular Height of your Eye above the Ground; be- 
cauſe, where the Ground is plain from the Place of your ſtand- 
ing, to the Tree growing that is to be meaſured, you only mea- 
ſure that part of the Tree which is above the Horizontal-line, 
that paſſes from your Eyetothe Tree: As for inſtance, ſuppoſe you 
are upon a plain, level Ground, and you can juſt ſee, or bring the 
Top of the Tree in a right- line with the ſaid two Sights c and 
e when the Pole is perpendicular; your Diſtance then from 
the Place of your ſtanding, from the Foot of your Pole to the 
Root of the Tree, being meaſured, is found to be 37 Feet; then 
it follows, that the Height of the Tree is likewiſe 37; to Which 


# 44< 
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if there be added more, 5 Feet 7 Inches, the ſuppoſed Height of 


your Eye from the Ground when Obſervation is taken ; then 


the complete Height of the Tree ſought will be 42 Feet 7 Inches, 
r 
"Secondly, But in caſe the Trees grow too rank, or near to- 
gether; or by reaſon of ſome other Obſtacle, as Brambles, or 
the like, you cannot conveniently go ſo far from the Tree, as 
to bring the Top of it in a Line with the ſaid two Sights c and e, 
when the Pole is perpendicular, as above; you may, in this 
Caſe, ftand ſo near the Tree, that you may ſee the Top of it 


thro? the firſt Sight c, and the top Sight g: Which done, 


meaſure your Diſtance from the Tree, and that Diſtance doubled 
is juſt the Height of the Tree, without farther Trouble. As 
for Inſtance : Suppoſe your Diſtance from the Tree, according 
to theſe two Obſervations, is 19 Feet, for the juſt Half of its 
Height, then you may infer, that the Height or Length of the 
Tree is juſt its double, via. 38 Feet; which is to be underſtood 
without farther Study or Calcylation, . 

' Thirdly, It is alſo to be obſerved, that when a Tree leans or 
declines from the Perpendicular, then, in ſuch Caſe, you myſt 
not ſtand on that Side that it leans towards; for then the lower 
Part of the Body of it will be farther from you than the Perpen- 
dicular let fall from the Top, and make your Diſtance from it 
(and conſequently the Height of the Tree) too much — Nor 


ſhould. you ſtand on that Side that it leans from, for then, for 


the ſame Reaſon, you will bring in che Height of the Tree too 


little, or leſs than it is; but ſtand on one Side of it, that it 
may lean towards the Right-hand or the Left (and not from 


you, or towards you) and then the Body, or lower Part of it, 
will be nearly the ſame Diſtance from you with the Perpendi- 
cular let fall from the Top, and give the true Height of it. 
Fourthly, Having found the Height of the Tree, or Length 
of the Timber, according to the Obſervations above, your 


next Buſineſs is to find the Girt or Side of the Square equal, ac- 
cording to the cuſtomary way, by which is meant the Quarter 
of the Circumference, which, amongſt all Trees, are thoſe 


that are regularly tall and tapering, and ſuch as have neither 


been lopped nor topped; then may they be particularly girt with- 
in two or three Feet of the Ground, towards the ſpreading abroad 
the Root; and to that Girt, or Quarter of the Circumference, 


add 6, and the Half of that Sum is the mean Girt ſought ; and, 
as fuch, may generally be depended upon in all common Caſes, 
where "Trees do fo regularly taper, ſeeing they become (in effect) 
equal to thoſe whoſe Girts are taken in the Middle. For ſup- 
poſe you were not to meaſure a Tree any further towards the 

| op 


Gan. 1 
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Top, then it will bear 6 Inches Girt ; then let the Thickneſs of 
the Tree be what it will below, yet if it tapers regularly, and 
let it be long or ſhort, the Gitt at the Top being ſuppoſed 6 
Inches, that 6 added to the Girt at the Bottom, the Half of 
that Sum would be the Girt in the Middle, where you would 
girt it if it was cut down, according to the common way of 
meaſuring. Cay ba, 
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Suppoſe the Top, or ſmall End of a tapering Tree, was al- 
ways to terminate at 6 Inches Girt ; and ſuppoſe the Girt near 
the Bottom or thick End, was 18 Inches (or 6 Feet in Circum- 
ference) then 18 and 6 is 24 Inches, the Half of which is 12; 
which would be the exact Girt of the Tree in the Middle, if it 


P 


taper all alike. 5 e 
But in Pollards or Trees that have had their Tops cut off, 
and their Branches frequently lopped for Fewel, as is the Cuſtom 
in ſome Countries, you may commonly, by {mall diſcretionary 
Allowance, making the middle or mean Git a little leſs than 
it is 4 or 5 Feet from the Ground, where you can reach to girt, 
give a Gueſs ſufficiently exact, ſome of thoſe Trees being almoſt 
as thick at the Top as at the Bottom; or, however, by a little 
Practice, the Difference may be eaſily accounted for. 
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Obſervations very curious and uſeful concerning the 
Pole, in taking Heights and Diſtances. 
anne 514 detto girl 3d band Zu 75 | 
HE preceding Directions, tho' conſpicuouſly eaſy and 
plain of themſelves, yet theſe following Remarks will be 
foatd very uefa bi e EY ETON GY 201 oy He 
Firſt, In taking your Obſervations by the faid Inſtrument, as 
above, you are never to take the Height of any Tree, further 
or higher than it may be called Timber, which Meaſurers com- 
monly allow at 6 Inches and more, but not leſs, in the Girt or 
Quarter of the Circumference; but if you meafure for a Gen- 
tleman who gives particular Orders for limiting the Girt of 
what he. allows to be Timber, at either more or leſs than fix 
Inches, his Orders are to be your Directions in that Caſe. 
| | __  Secondh, 
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Seconuy, You are likewiſe to have regard to the Situation or 
Poſition of your Pole, as well as the Place upon which the Tree 
ſtandeth or groweth; for whether the Ground be plain or de- 
elining, it is the moſt exact (having fixed your Pole perpendi- 
cular) to look firſt at the Bottom of the Tree, by your horizon- 
tal Sights, d; and there cauſe your Aﬀiſtant to make a Mark 
upon the Tree with Chalk, or the like ; and having found the 
Height of the Tree above the ſaid Mark, by the foregoing Di- 
rections, meaſure that below the Mark with your Pole or Rule, 
and add it to the Height found above the Mark, the Sum is the true 
Height of the Tree. e | 
Thirdly, It muſt alſo be obſerved, that the Diſtance from the 
Tree muſt always be eſtezmed the Height or Half the Height 
of the Tree, without farther Trouble : For if you fee the op 
of the Tree, or rather the upper Part of the Trunk or Body, ſo 
far as may be termed Timber, by the Sights c e, your Diſtance 
from the Tree is juſt the Height of the Tree; but if you are 
nearer the Tree, and fee the Top of it, as before, by the 
Sights eg; your Diſtance then from the Tree is juſt Half the 
Height of it, according to the preceding Examples, which ren- 
der the Directions ſo plain, that I need not multiply Inſtances ; 
and fo eaſy, as to be intelligible to any common Capacity that 
can but read and write, ſeeing this no way depends upon Ma- 
thematical Calculation. tit... TT One opt” © 
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A Geometrical Reaſon and Demonſiration, ſhewing 
2why:the Pole may be made a proper Inſtrument for 
taking Heights and Diſtances. 


HE Truth and Reaſon of this eaſy Method of taking the 
Height of a Tree, will e eee 
tion, eſpecially to thoſe who underſtand Geometry. For it is 
proved (Euclid, Lib. VI. Prop. 2.) that any Line drawn parallel 
to any Side of a right-lihed Triangle, cuts the other two Sides 
proportionally : (See Prob. XIV. Page 58. and Fig, 41.) Now, 
fince the Line cd, continued to the Tree, is horizontal (be- 
cauſe the Line n p is perpendicular, and conſequently the Line 
d g, which is parallel to it and the Tree) is alſo [fuppoſed] per- 
pendiculer ; it will, therefore, be as the Baſe cd upon the 
. Eoard 
6 | 


e 
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Board to the Perpendicular de upon the Board (which, by the 
Conſtruction of the Board, are equal: So the Baſe (the Dif- 
tance from the Pole to the Tree) to the Perpendicular (the 
Height of the Free) are confequently alſo equal. pay 
And for the fame Reaſon, when you uſe the firſt Sight c, 
and the higheſt g, where the Perpendicular d g is juſt double to 
the Baſe cd; by Conſtruction, the Height of the Tree is juſt 
double your Diſtance from it, which was alſo to be proved, 
and is further confirmed by - Euclid, Lib. VI. Prop. 4. which, 
though I ſhall not enlarge upon, becauſe thoſe Directions are 
intended for common Capacities, yet it is proper to take no- 
tice of, for the Satisfaction of the more Learned and Curious. 
— The ſame Truth holding good in all Proportions, as well 
as where the Baſes and Perpendiculars are equal, or where 
they are double to one another (as in Fig. 93) it is, as Baſe 


AE to the Perpendicular EF; ſo the whole Baſe AB, to the 
greater Perpendicular B C. | 


- 
* 


8 4 


Swan . 


To take a near and general Eftimate of many Timber- 
Trees, ſtanding or growing in a Wood, when Op- 
portunity permits not the Survey of each Tree in a 

particular Manner, as above. 

| H EN it happens that a Gentleman has a View of ſell⸗ 

ing hs Timber, ſtanding, or growing in a Wood, 
without ſuch a particular Suryey as the meaſuring of every Tree, 


as above; then to avoid Tediouſneſs, as well as for the ſake of 
Expedition, a general Eſtimate of the Quantity and Value of 


the Timber may be deemed ſufficient, according to the Direc- 


tions following. | 3 5 . | 
I. In order to which, let your Pole be fixed as far from the 
Tree, as you imagine or conceive the Tree to be high; eſpe- 
cially when you intend to take the Top of it by the Sight ce; 
but if upon trial you obſerve that you are rather too near, and 
inſtead of ſeeing the Top of the Timber-part of the Tree, you 
ſee two or three Feet below it, yet you need not remove the 
Pole any further back, but gueſs at the Height of that Part which 
is above the Part which you ſee by the Sight of c and e, it — 
| eaſy 


496 A new Eſſay upon 8 OLIDS. 


eaſy to gueſs within Half a Foot in 3 or 4 Feet; and half a 


Foot in Length at the Top, where the Tree is ſuppoſed but 6 
Inches ſquare, being but one Eight of a Foot, is but inconſi- 
derable in ſuch a Caſe. It is therefore beſt to place your 
Pole rather too near the Tree than too far off; but yet it is 
better to place it as near the right Diſtance as you can; which 
a little Practice will make you more ready at, than many In- 
tructions. | 

2. Having by your Inſtrument, obtained the Height and Girt 
of each Tree, as before directed, let them be orderly num- 
bered and placed under their proper Titles and Columns in 
your Memorandum-book ; by which means you will find me- 
thodically and readily, the Solid-content of the fame by your 
Table, when you return home. 


3. When the Timber in a Wood, or Part of a Wood, is 


moſtly of one Growth, you may frequently find 6, 8, 10 or 12 
Trees, or more, ſ@ near of one Dimenſion, that you may mea- 
ſure one of the middling ones for all; and ſo let your Aſſiſt- 
ant mark them as faſt as he can go to them, while you write 
them down : And thus, in caſe of ſo much Haſte, you may 
meaſure as faſt as he can mark, by which means you may write 
and caſt off a vaſt quantity of Timber in a little Time. 

4- If this Method be not thought expeditious enough, and 
a more general Eftimate will anſwer the Purpoſe, it is beſt to 
take a Walk round the Ground with your Inſtrument ; and, 
with as much Exactneſs as your Time will permit, find the 
Quantity of Ground contained in the Wood, by the Directions 
given, Part IV. Chap. 4. Page 129, which done, meaſure off 
Half an Acre, or an Acre, in ſome middling Part of the Wood, 
where the Timber is neither the beſt nor the worſt, and mea- 
ſure the Trees therein contained : Which done, multiply the 
Feet in that half Acre, Cc. by the Number of half Acres in 
the Wood ; it will ſerve for a genefal Eſtimate of the Quantity, 
and conſequently, the Value of the Timber in the whole Wood, 
where Time will not permit for a more exact Admeaſurement. 

5. If the Gentleman have a Map of the faid Wood, or has 
had it ſurveyed, and can give an authentic Account of the Con- 
rent, it may fave the Trouble of taking any Survey at all, as to 
the Quantity of Land the Timber grows upon. ; 
6. Where ftill more Expedition is required, the experienced 
Surveyor may, by Practice, give a great Gueſs, by a general 
View of the Wood ; but in that Caſe, I need not give any par- 
ticular Direction; Experience beſt teacheth the Surveyor how 
to perform, and the Ciicumſtance of the Affair beſt 1 
7 bs 1 | im 
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him how far to diſpenſe with ſtrict Exactneſs for the ſake of 
Expeditions: © 8 CE in 8 

But when you have Time to be exact, which is moſt to be 
wiſhed, both for the Satisfaction of the Gertleman, and the 
Credit of the Surveyor, keep'a little Book, in which ſet down 
orderly, in proper Columns, according to their Titles, I, The 
Number of Trees; 24ly, The Length of each Tree in Feet, &c. 
3dly, The Girt or Circumference, taken in Feet, Cc. 4thly, The 
Square or 4th Part of the Girt, in Inches,” Sc. And sthhy or 
laſily, The ſolid Content in Feet and Decimal Parts: So have 
you orderly the Content of each Tree; and caſting, up every 
Column every Day, or at what convenient Opportunity you 
ſhall think fit; carrying one for every ten found in the Deci- 
mal Parts of the Feet, as in common Addition: and when you 
have added all the Feet together, divide the Sum by 40, the 
Feet in a Tun, the Quotient is Tuns of Fimber in the whole; 
or if you divide by 50, the Feet in a Load, the Quotient is Loads 


in the whole Quantity, and the Remainder is Feet, or the Frac- 
tional Parts of a Load. | 


N. B. In meaſuring or taking the Dimenſims of each Tree, it 
may be proper to number it (by Chalk, or ſome ſuch thing) 
with the ſame Figure that you enter into your Memorandum. 

or Pocket-book; by which Means you will know thoſe that are 
meaſured, from thoſe that are otherwiſe. 1 


8 n 


The Method for uſing theTheodolite, or Mathematical 
Inſtrument for taking Heights and Diſtances. © 
\ LTHO U GH the Directions in the preceding Propo- 
_ fitions are performed without any Prouble of Calcula- 


tion, which render it more agreeable to the Underſtanding of 


thoſe who aim at Surveying of Timber in general, as well as 
in particular,: But thoſe Gentlemen and others, who.chufe to 
uſe the Theodolite, may fee likewiſe its Performance by the 

following Directions. ee of reacts; e 
Let the ſaid Inſtrument be placed vertically or pendicularly 
to the Horizon, at any * or convenient Diſtance "RY the 
75 K k Tree; 
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Tree; and having fixed it GRE take the Angle that the 
Top of the Tree (ſo far as it is Timber) makes with the Ho- 
rizon; and then meaſuring the Diſtance from the Inſtrument 
to the Tree * the Allowance before - mentioned, for the 


Height of the Inſtrument) the Analogy or Proportion is, 
As Sine-Complement of the Angle, 
To the Diſtance of the Tree; 

To Sine of the Angle, 

To the Height of the Tree. 


Note, The ſame Proportion holds in the Height of the Tower ; 
e as Sime-Comp. A (or Sine ACB) to Side pg, 62. 
„ {S.By þ Sine CAB to ee BY: be And the 8 93. 
ame Proportion in the Height of a Tree, Tower, Steeple 
7 any inacceſſible Altitude. 1 821 


by 8 fr. VII. | 
07 Timber-Trees felled or lying; how their Dimen- 
fins may be accurately taken, in order to Men- 


ſuration. 


IF the Tree to be meaſured happens to be one that regularly 

and ſtraitly tapers from the Butt-end to the Extremity of 
the ſmall; or ſo far that it may, at leaſt, contain 24 Inches 
Girt, being the leaſt Circumference that is uſually taken for 
Timber; then in ſuch Caſe, the Dimenſions may be accu- 
rately taken as follow, | r evan 

1. Let the Length of the ſaid Tree he meaſured from the 
Root or Butt-end, to the Extremity of the ſmall End, or ſo 


far as p may, at leaſt, contain 24 Inches girt; which may be 


-exactl ſured with a Two-foot Rule, or rather a Pole, or- 
deri divided into Feet and equal Parts, and accordingly noted 
your Memorandum-book. : Fa „ 
2. With a Packthread, or Chalk-like, girt it in 3 ſeveral 
Places, viz. at each End, as well as at ſome Place near the 
Middle; then it will follow that the Sum of thoſe three Girts 
or Circumferences in Inches, and Quarter Inches, being divided 
by 3, the Quotient is the Mean-girt, or Cireumference E 


ral 


Its 


ole 
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whoſe 4th Part is the Side of the Square-equal, according to 


cuſtomary Meaſure ; which being levis ſet down in your 
Book, as above. 


Or otherwiſe 1 5 0 


In all tapering Timber that carry not the ſame Square dean 
End to End, throughout the whole Piece, the Mean-girt, or 
Circumference, may be taken in the Middle of the Tree, eſpe- 
cially if the ſame appear to be ſtrait from End to End: Or it 
may likewiſe be effected by taking one Fourth of the Girt of 
each of the Ends, and adding them together, let half of their 
Sum be taken for the Side of the Square, which the Tree will 
carry throughout for the ſecond Dimenſion ſought. 

3- The Length being thus found in Feet, &c. and the Side 


of the Square equal, or the fourth Part of the Mean-girt, or 


Circumference in Inches, c. you have obtained the proper 


Data for finding readily the ſolid Content, either by the 8 
or the Pen, nN to Pleaſure. 


Example. 


1 there is a Tree 36 Feet long, regularly tapering ſrom 
the Butt- end to the ſmall or onl ly 10 1 as its alt Git or 


Circumference may contain 24 EPs and not under: To 


know its proper Dimenſions. 


Erxplanation. 


1 Suppoſe the” Tree to be ea, nd its juſt Lepgth 


found to be 36 Feet; let it be noted down i in your Memorän- 
dum-Book, as above. | 5 


>. Admit its Girt and Clicunfuctice at the But- end to be 
56 2 Inches; the 2d Girt, or that near the Middle, 38 + Inches, 
and the leaſt, at the ſmall End of the Tree, only 26 4 Inches; to 
know the Mean-girt or Circumference, and conſequently't the Ath 
Fart or Side of the Square equal, e to cuſtomary V exſure. 
. Iuches. 
But-end f 2 56 2 
Girts at 4 Middle =..384 2 
Small End = 264 


Sum S 


2dh, 121 E, or 121. 523 (Slo. 5 for the Mean-girt ſought, 
„ 

3dly, 40.5 ＋ 4 ( 10. 125 for Side of the SquaresEqual. 

XK 4 An ſiu. 
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Anſwer, 40 f, or 40 . 5 for Mean-girt ſought, whoſe 4th 
Part or Side of the Square-equal is 10.125, or o Inches only; 
the Fraction being ſo ſmall that it may be omitted, ſeeing it is ſo 
inconſiderable. ke the Data now found, hath for its entire 
Length 36 Feet, and the Side of the Square-equal, or one th 
Part of the Girt, 10 Inches; which is all that is required in 
order to find the ſolid Content of the ſaid Tree, by either the 
Table or the Pen, according to Chap. II. Se. 3. which ſee. 


— 
9 


How to take proper Dimenſions when the Tree to be 
meaſured happens to be irregular, as to bulge in 


tlie Middle; or to contain from End to End many 
Knots, and conſequently diverſe Thickneſſes. 


74 fore directe. | | | | 
Secondly, For the Mean-girt or Circumference ſought, let it 
{for greater Exactneſs) be orderly girt in four ſeveral Places, 
equally diſtant from one another, v:z. the firſt Girt beginning 
at the Butt-end ; the fecond about a Quarter, or fourth Part of 
the Length of the whole Tree diſtant from the firſt ; the third 
Girt, a fourth Part more diſtant from the ſecond; and the fourth 
or laſt Girt at the Extremity or ſmall End of the Tree, when 
long : Then having found the Sum of thoſe four Girts in Inches 
and Quarter Inches, and divided their Total by the Number of 
Girts (viz. four) the Quotient is the Mean-girt, or Circum- 
ference ſought, whoſe fourth Part is the Side of the Square- 
equal, according to cuſtomary Meaſure, and conſequently, the 
ſecond Particular in the Data; as before. ., | 


Firſt, L's the 1 1 be always found in Feet, Se. as be- 


Or otherwiſe thus: 

Meaſure the Diameter or Thickneſs of the round Piece of 
Timber, &c. at each End in Inches, &c. and having found the 
Difference between thoſe Diameters, let Half of it be taken and 
added to the leſs Diameter given ; the Sum is the mean Diame- 
ter, or Thickneſs, found in the Middle of the Stick, or round 
Piece of Timber, &c. which being multiplied by 22, _ the 
to- 
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Product divided by 7, the Quotient is the Mean-girt, or Cir- 
cumference ſought, whoſe fourth Part is the Side of the Square- 
equal, for one of the Dimenſions needful as before. 


; Example. 


Admit a Tree ſo knotty and irregular as to conſiſt of di- 
verſe Thickneſſes: Now it happeneth, that the Dimenſion of 
its Length is found to be 58 f Feet; but its four ſeveral Girts 
or Circumferences, at the Butt and ſmall End, as well 'as the 
intermediate Spaces between, are orderly 68, 46, 32, and 27 
Inches : To know the Mean-girt or Circumference, and con- 
ſequently, the Side of the Square-equal ? 


Inch. Pts. $121 Inch. Pts. 
Anſwer, 43. 25, for the Mean-girt ſought, and 10. 81, 
for the Side of the Square-equal thereto | 


Explanati on. 


This Example, and all others of the like kind, is ſo obvious, 
that there needs no further illuſtration; only it may beobſerved, 
that the more Girts that are taken, the more exactly you find 
the Mean-girt; and conſequently, the Side of the Square- 
equal, which is always found by dividing the Sum of the Girts 
in Inches and Quarter Inches, by the Number of Times the 


Girts were taken; the Quotient is always the Mean-girt ſought, 


as above; whoſe fourth Part is always the Side of the Square 
required, as before. : 


How to meaſure, or take regular the Dimenſions of 


Timber or Stone, that is ſquare or quadrangular 
the Sides being either equal or unequal. | 


1. LTAVING taken exactly the Length in Feet, Sc. as be- 


fore directed, let it be accordingly noted in your Me- 
morandum- book, for the firft Dimenſion given. 

2. For the Side of the Square- equal, let the Breadth and 
Thickneſs, as reſpectively meaſured in Inches and Quarter Inches, 
by clapping two Rules, or other ſtreight Things, to the Side oy 
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the Tree or Stone, that is duly prepared by the Ax or Saw in 
cutting off the Slabs, or (more properly ſpeaking) the Segments 
of the circumbſcribing Cylinder; then it follows, that the Di- 
ſtance between the two Rules, or Things, as above, will be the 
Side of the Square ſought; provided the Dimenſions of the 
Breadih and Thickneſs are found to be exactly equal; but if 
otherwiſe they muſt be reduced to Equality, as follows: 
3. If the Dimenſions of the two Breadths, or rather the 
Breadth and Thickneſs, are found to be unequal : Then muft 
a Geometrical Mean between them, be exactly found, by mul - 
tiplying them together, and extracting the Square-root of their 
— or Product, according to the Method preſcribed in 
Chap. II. Sect. 7. you will thereby find the ſaid Root, or Side 
of the Square equal, for the ſecond Dimenſion ſought. 


Example I. 


There is a Piece of ſquare Timber or Stone, in the Form of 
a Parallelopipedon or Long-cube, whoſe Length is found to be 
15 Feet; and its Breadth and "Thickneſs ſo equal, as each of 
them to contain 7 4 Inches. To know the ſecond Dimenſion 
ſought, or Side the Square-equal, _ þ 
Anſwer, 17 1 Inches. 
8 Explanation. 


This Example needs no Operation, ſeeing the given Sides, 
or rather the Breadth and Thickneſs, are agreeably equal; and 
conſequently, any one of them ſhews the ſecond Dimenſion 
ſought | e | | 

Example II. 


Admit a Piece of Timber or Stone js 72 Feet long; but the 
Sides are ſo unequal, as one of them to contain 7 4 Inches, and 
the other 19 2 Inches: To find the Geometrical Mean, or Side 
of the Square, equal to the Rectangle, or Product of the two 


given Sides. | 


... In. Pts. Sec. | 
Anſwer, 11.966, c. = 11 — 11 — 7 + or 12 Inches fere. 
| Explanation. . 


In this Example it may be obſerved that the Arithmetical 
Mean, uſed by ſome Artificers, is more or leſs erroneous, ac- 
cording as the greacer Side exceeds the leſſer. For if the two 
Sides given (viz. 74 + 19 4 Inches) be added together, and 
Half of that Sum (viz. 13+) be taken from the Arithmetical 
4p 7 F " | Mean, 
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Mean, apppears to be at leaſt 1 f more than juſt ; whereas on 
the contrary, the Geometrical Mean being found, according to 
the third Article of this Rule, and Chap. Il. Se. 7. it will only 
be 12 Inches for the true Side of the Square, and conſequently, 
the 2d Dimenſion ſought, in order to find the Solid-Content. ' 


| OBSERVATIONS, 
I. It is obſerved, that the Method of taking one fourth of 
the Mean-girt, or Circumference of round Timber, for the Side 
of the Square-equal, is ſo very erroneous, that it finds the ſolid 
Content near one fifth Part leſs than Truth; yet nevertheleſs, 
Cuftom has made it current ;- and the Reaſon for continuing 
the ſame, is becauſe the fourth Part of the Mean-circumference 
or Girt, being ſquared and multiplied' by the Length, the Pro= 
duct is but near equal to the Solidity of ſuch Parallelopipedon or 
Long-cube, as may be infcribed in a Cylinder of the ſame Di- 
menſions, whoſe Content is the true Solidity deſited. Hence it is, 
that the fourth Part of the Girt or Circumference, tho' leſs than 
the Side of the Square- equal, yet is ſomewhat greater than the 
Side of the Square within, towards which moſt Timber is hewn, 
before it can ſerve to any Square-uſes, by making the round 
Tree, as it were, ſquare, or ſquare-hewed Timber, from quar- 
tering of the String or Chord; which (in effect) cuts off almoſt 
all the Slabs, or more properly ſpeaking, the Segments of the 
eircumſcribing Cylinder ; which ſeem to be a reaſonable Allow- 
ance, originally and principally attended for the Buyers of green 
and ſappy Oak- timber; tho? others ſince, have made it fo ge- 
neral and univerſal, as even Artificers, when they meaſure for 
Sales, do commonly caſt away (for Oak) an Inch cut of the. 
Square, or fourth Part of the Mean-circumference, as an Al- 
ance for the Thickneſs of the Bark; that is, if the Square or 
the fourth Part of the Mean-girt, or Circumference, be 10 
Inches, they meaſure it, as it were but 9; tho' this Allowance 
muſt be eſteemed too much for Aſh, Elm, Beech, &c. tho” 
it paſſes currently for Oak. | 5 
II. It is uſual with Carpenters and other Artificers, to take 
the Arithmetical Mean; that is, the half Sum of any two Sides 
given; or ctherwiſe the Half-ſum of the given Breadth and 
Thickneſs of any Piece of Timber or Stone; but Reaſon and 
Experience manifeſt in this Caſe, that is not the Arithmeticab 
but the Geometrical: Mean, that finds the Side of the Square- 
equal; which being multiplied by the given Length, diſcovers 
the Solid-content defired : Therefore, if the Artiſt can by ei- 
ther the Pen or Sliding- rule) extract the Square root of the 
EE ns K k 4 | Rect- 
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Rectangle, or Product of the two given Sides, viz. the Breadth 
and Thickneſs found in the Middle of the Piece, he will there 
find truly the Geometrical Mean, or Side of the Square-equal. 
III. The regular Way of taking Dimenſions of Timber and 
Stone, when. the Sides are unequal, is by clapping two Rules, 
or other ſtreight Things to each of the two Sides, found in the 
Middle of the Piece; and meaſuring the Diſtance between them 
in Inches and Quarters of an Inch. Alſo in the ſame Manner is 
taken the Breadth and Thickneſs of the Piece of Timber or 
Stone ; and finding the Geometrical-mean between each of the 
two Diſtances, as before, you will thereby diſcover the Side of 
the Square-equal ; which, with the given Length, is the proper 
Data for finding the Solid-content ſought. 
IV. When it happens that the Piece of ſquared or hewn 
Timber or Stone, hath unequal Baſes at each End; that is be 
greater at one End than the other; then in ſuch Caſe, it is 
neceſſary to multiply the greater Baſe (viz. the ReQangle, or 
Product of the Breadth, in the Depth or Thickneſs) by the leſs ; 
and having extracted the Square Root of that Product, let the 
Sum, or Produa of the 'two Baſes, and the Square-root as 
above, be multiplied by one third Part of the Length of the 
Solid propounded; fo ſhall the laſt Product be the Solid-con- 
tent required. : | 
V. In all Examples of this kind, as well as others, it is ob- 
ſervable, that the Anſwer or Solution to the Queſtion muſt al- 
ways conſiſt of the ſame Names or Denominations that the 
Queſtion was given in, or made agreeable to the ſame by Re- 
duction. 5 | 
VI. You are likewife to obſerve, that any Piece of round 
Timber that tapereth; or any ſolid Body that reſembleth the 
Fruſtum of a Cone, as that in the fourth Article does that of a 
Pyramid's Fruſtrum of a Quadrangular-baſe ; only regard being 
had, to find, (as before) the Mean-area between the Surfaces 
of the Cone's two circular Baſes, by multiplying the Square of 
each of their Circumferences by (0.07958) the Area of a Circle, 
whoſe Diameter is Unity, gives the Surface of each of the ſaid 
Baſes; which being multiplied together, and the Mean-area, 
or Square-root of their Produ being added to the Sum of the 
ſaid Baſes, and their Total, divided by one third Part of the 
given Length, gives the true Solidity ſought, 
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A new Table of Solid Meaſure. 


| ad LCA TAL 1 Side 6 F N 7 Thc. 
a — —— — — 
5 Fr. Prs. | Fe. Pit. Fr. Pts. | Ft. Pts. |' Fr. Pt. | 
Jo | — — —— — 
11 0.2500 o. 2712 0.2934 094 3164 0.3402 
$1; 0-80 -. 2 425 o. 5869 0 o. 6805 
31 0.75 8137 | 0-880 o. 7250 1. 207 
3-41; $-00 | « .0850 ere, 66 1.3610 
$ 3.25 | 1.3562 | $4072 1. 58 32 1.7012 
1.50 {| 1.6275 1.7607 5 997 2.0415 
7 1.75 1.8987 | 2.0541 | 2.2161] 2.3817 
| 2.00 | 2.1700 23476 2.5 326 2.7220 
9] 2.25 | 2.4410 [ 2.6410] 2.8490 3.0622 
10] 2.50 2.7125 | 2.9345 31655 34025 
111 2.75 2.9837 3 4 3.4819 3.7427 
12] 3-00 3.2550 24545 3.7984] 40830 
13] 3-25 3.5262 | 3-81 4-1148| 4.4232 
14] 3-50 37975 T xd? 4-4313| 4.7635 
15] 3-75 40687 A 017 4.7477 5:1037 
6] 4.00 4.3400 286 5.0642 5.4440 
ena 499 6 |. 5. 3816 5.7842 
4.50 | 4.8825 | 5.2821 | 5.6981] 6.1245 
19] 4-75 51537 | 5: 5 $453 6.0145| 6.4647 
20] $5.00 5.4250 690 | 6.3310| 6.8050 
21] $5.25 | 5:-6962 | 8. 1624 6.6474] 7.1452 
22] 5.50 | 5: 2807 | $4559] 6.9639 7.4855 
123] 5.75 | 6-2387 | 67493 1 78257 
24] 6. oo 2 5100 7.0428 | 7.596 8.1660 
25 6.25 | 6.7812 | 7.3362 .9132| 8.5062 | 
6] 6.50 | 7.0525 | 7.6297 2279 | 8.8465 
127] 6-75 | 7:3237 | 3.286 8.5461} 9.1867 
28 7-00 | 7-5950 | 8.2166 8.8626 9.5270 
129 7.25 | 7:8662 | 8.5100 | 9.1790] 9.8672 
39] 7-50 | 8.1375 | 8.8035 | 9.4955 | 10.2075 
31] 7-75 8.4087 | 9.0969 | 98119 10.5477 
132] 8.00 | 8.6800 | 9-30 o 10.1284 | 10.8880 | 
133} $.25 | $.9512 | 9.6838 | 10.4448| 11.2282 | 
34| 8.50 92225 9.9773 10.7613 11.5685 
135] 8.75 9.4237 | 10-2707 | 11.0777 | 11.9087 
35 9.00 | 9.7650 1 11.3942 | 12.2490 
37] 9.25 10.0352 576 | 71.7106 | 12.5892 
38] 9.50 = 3005 11.1511 12.0271 12.9295 
9-75 5797 | 11-4445 | 12-3435 | 13-2697 
40 10.00 180 0 . 3 12.6600 13. -b100 


: "i 
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| 31 Side7'4 Side 74 Side 7 + Side 8 Inc. 
S Fr. Pts. fa Pu. F. Pit. Ft. Pts. a 
9 | yas ＋—— 
1. 0. 3650 0.3 0.4171 0.4444 
2] 0.731 | o Ip 0.5343 | 0.8889 | 
1 006 2 ah: 1.2514 13333 
4| 1-462 | 1.5626 | 1.6686 1.7778 
5| 1-827 1.9532 | 2.0857 | 22222 
| 6| 2-193 | 2.3430 2.5029 2. 6667 
7] 2.558 | 2.7345 2.9200] 3.1111 
80 2.924 31232 3.3371 3.5555 
9 3-289 | 3-5158 3.7543 4. 0 
10 3-055 | 3.9065 4.1714 44445 
111 4-020 | 4.2971 | 4.5886 | 4.8889 
12] 4-386 | 4-6878 | 5.0057 | 5.3334 | 
13] 4-751 | 50784] 5.4229 | 5-7778 | 
14| $-117 } 54691 | 5,8400 | 6.2223 
150 5-482 [5.8597] 6.2572 | 6.6667 
16| 5-848 | 6.2504 | 6.6743 | 7.1112 
17] 6.213 | 6.6410 | 7.0925 9.5859 | 
18] 6.579 7.0317 | 7-5096 | 8.0001 
19] 6. 7-4223| 7-9267 | 8.4445 
20] 7- * . 8130 8.3439 | 8.8890 
21 9575 2036 | 8.7611 | 9 3334 
22 8.041 | 8.5943] 9.1782] 97779 
23] 8.406 8.9859 | 9.5954 1 
24] 8.773 | 9-3766 | 10.0125 | 10.6678 
25| 9-137 [9.7672 10.4297 [11.1112 
25 9:303 | 10-1579 468 | 11.5557 
27| 9-868 | 10.5485 | 11.2640 | 12.0001 
280 10.234 | 10.9392 | 11.6811 | 12.4446 | 
29 10. 599 1 11.3298 | 12.0983 | 12.8890 
30| 10.965. | 11.7205 | 12.5154 13.3335 
31] 11.330 | 12.1111 129326 | 13.7779. 
32] 11.696 12 018 13.3497 14.2224 
33| 12.061 8924 13.7669 | 14.6668 
34| 12.427 = 2831 14.1840 15˙1113 
35 12.792 13.6737 14.6012 | 15-5557 
36] 13-158 | 14.0644 | 15.0183 | 10-0002 
37] 13:523 | 14:4550 | 15-4355 | 16-4446 
38 13.889 | 14-8457 | 15.8526 | 16.8891 
39] 14-254. | 15.2303 | 16.2698 | 17.33 5| 
140! 14 620 1 15.6270 1 16.6770 * 17 7780 
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Side Side ꝙ Inc.] Side 94 | Side 9 | 
RE Pi. 1 Fe. Ps. | Ft. Pts. Ft. . . 
o. 5017 0.56250. 5941 0.6267 
1.0035 1.1250 1.1883 | 12534 
1.5052 1.6873 | 1.7824 | 1.8801 

2. 0070 2.2500 | 2.3766 | 2.5068 
2.5087 2.8125 | 2.9710 | 3-1 330 
3-0105 3-3750 | 3-5052 | 3-7003 
3-5122 3.9375 4:1593 | 43870 
4-0140 4-5000 | 4+ 72555 59137 
4.5157 5.0625 5.6405 
5.0175 5.6250 : 3 6.2672 
5:5192 6 1876 | 6.5359 6.8939 

6.0210 | 6.7500 | 7.1301 | 7.5206 
6.5227 7.3125 7-7242 8.1474 
7. 240 7.8750 8.3183 8.7741 

7.5257 8.4375] 8.9125 | 9-4008 
8.0275 9.0000 | 9.5066 | 10.0276 
8.5292 9.5625 | 10.1008 | 10.6543 

. 9.0310 10-1250 | 10.6949 | 11-2813 
9.5327 10.6875 | 11.2891 | 11-9077 

10.0345 11-2500 | 11.8832 | 12-5345 
10.5362 11.8125 | 12.4774 | 13-1612 |. 
11.0380 12.3750 | 13.0715 | 13.7879 
11.5399 12 9375 | 13-6657 | 14-4147 
12.0415 13.5000 | 14.2598 | 15.0414 
12.5432 14.0625 | 14.8540 | 15.6681 
13.0450 14.6250 | 15.4481 | 16.2948 
13.5467 15.1875 | 16.0423 | 106.9216 
14.048 5 3.7755 16.6364 75 7483 | 
I4-5012 .3125 | 17.2306 1750 
| 15-0520 16.8750 | 17.8247 1B. 8017 
15-5537 17.4375 18.4189 | 19.4285 
| 10.0555 18.0000 | 19.0130 | 20.0552 
16.5572 18.5625 | 19.6072 | 20.6819 
17.0590 19.1250 | 20.2013 | 21. 3086 
17.5607 19.6875 | 20.7955 | 21-9354 | 
6] 18.0625 20.2500 | 21.3896 | 22.5021 
18.5642 20-8125 | 21.9838 | 23.1888 
19.0060 21.3850 | 22.5779 | 23-8155 
19.5677 21.9475 | 23-1721 | 244423 
20.0695 | 22.5100 23. — 25.0690 
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Side 10 +] 


E. Pu. Ft. Pi. Pr. Pu. Fr. Pts. Fr. Pi. 


0.7296 | o. 7656 
1.4592 1.5313 
2.1888 | 2.296 
2.9184 | 3-062 3.2102 
3.6480] 3.8282| 4.0127 
3.610 - 4.1666 | 4.3776 4.5939 4.8153 
4.6212 | 4.8610 | 5.1072 5.3595 56178 
| 8] 5.2813] 5.5555 5.8368 | 6.1252. 6.4204. 
| 9] 5-9415 | ©-2469 | 6.5064 þ 6.8908| {2999 
100 6.6017 | 6.9444 "2960 7.6565 80255 
11 7.2618 7.6388 0259 | 8.4221 8 8280 
12 . 8.3332 | 8.7552 9.1878] 9.6306 
| 5821 90277 | 9.4848 | 9.6534] 1,4331 
14] 9.2423 | 9.7222 | 10.2144 10.7191 11.2357 


0.6602 
1.3204 
1.9800 | 
2.0407 
3- 3009 


0.60944 
1.3889 
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2.7777 
34722 


o. 8025 
1. 6051 
2.4076 
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9.902 
10.562 
11.2227 
11.8828 


12.5429 


13.2030 


13.8632 
I4-5233 
15-1834 
15.84.36 
10.5037 
17.1639 
17.8241 


18.4842 


19.1444 


19. 8045 


20 4646 
21.1248 
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22.4451 
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23.7654 


24.4256 
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10. 4166 


FR! 


11. 805 5 
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15.277 
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16.6667 
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18.05 56 
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19.4445 
20. 1389 
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236112 
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A new 5 able of Solid Meaſure: 


| N TE — 11 2 Side i 2 Inc. 
E. Fir. | 3. Pts. 


3 1.0000 | 
1.8569 | 1-9175| I. | 
2.7553 - 
36738 
— 0 
51878 9 
6.4291 | 6.7112] 7. . 
7-3470 | | 
8.2660 
9.1845 | 
10.1029 | 10.5462 
II.0214 | 11.5050 


0 


— <p. — R — — — 
- 


20.1660. 
21.0062 
21.8465 

22.6867 
22 5270 


24.3672 


25.2075 
20.0477 
26.8880 


2 


29-4087 


36| 30. 2490 


31. 0892 
31. 7 


| 32-7097 
33.6100 


15.8211 
16.7000 


18.4579 
19433 
20.215 
21-0948 
21.9737 


23. 2306 


17.5790 


22.8527 


— 


35 
35.1580 30.7350 


11. 12.8355 


583 
* 7707 


14.9421 


14.6952 
15.6136 


-3090 
19 2874 


20.2059 


21.124 


22 0428 
22.9612 
23-8791. 


24.7086 


6106 25-7106, 
A 6350 


8535 
. «4719 


29-3904 3 


30.3088 


| 31.2273 
32.1457 


| 33-0642 
33-9826 
349011 
195 


12.4637 
13.3225 


| 16.2987. 
16.5321 | 1 
a 45054 2 


14.3842 
15. 3400 


2575 


21.0925 
22.0512 
23.0 100 
23. 27. 
24-9275 

25: 8862 
2 


2459 — 


8037 
28. 7625. 
29-7212 
31-6387 


32-5975 
33-5502 


34-5150 ] 


8.2162 | 
19.1750 
20.1337 


0.6800 | 


35-4737 } 37- 


36.4325 
37-3912 


38.3500 
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311 
S 12 4 | Side 12 4 Side 18. 1 Nd i 3D Side 137 } 
| P TT R 
| Z Ft. Pts. | Ft. Pts. Fr, Pts. Ft. Pts. Fr. Pia. 
| 11.0 2147 1.851 1.1269 1.1736 1.21 1 
2 2.9542 2.1702] 2.2578 2.3472 2.4383 
3 31203] 3.2553 3.3807] 3.5208] 3.6574 
14 41685] 4.34% 4.5157 4.5945 4.8756 
5 2106 5.4255] 5 6446 5.8681 J 6.0947 
1 2527] 6.5106 6.7735] 7.0417] 7.3149 
| 4 2-949 | 7-5957 | 7.9024] 8.2153 8.5340 
| 8.336 
5 8.3399 5.0808 | 9.0314 | 9.3890 9.7532 
| 9] 9-379 | 9.7659 10.1603 10.5626 10-9723 | 
10 10.4212. 10.8510 | 11.2792 11.7362 12.1915 
111.4633 11.9361 12-4181] 12.9098 13.4106 } 
12 12. 5044 13.0212 13.5470 14-0834 | 14.6298 | 
13 13-5470. 14. 1063 14.6760 15.2571 1.58489 
114 14-5897 15.1914 18.805 16.4307 17.0681 q 
125] 15.031 | 26 2765 | 16.9338] 17.6043] 18.2892 | 
1i6] 1 0739 17.3016 | 18.0627 18.7779]. 19.5064; | 
127]. 17-7760 88 19.1915 19.9516]. 20.7225 | 
18 18.7582 | 19.5318 | 20.3206 21.121 2.1 21.9447 | 
19 19.8003 10.6169, | 21.4495 | 22.29 8 23.1638 | 
#22] 20-8424 | 21.7020 | 22.5784 | 23.4724 24-3830 | 
427] 21.8845 | 22.7871 | 23-7072 24.6460 28.5021 
22 22.9266 | 23.8722 | 24.8362 25-8207 | 26.8213 | 
123] 23-9987 | 24-9573 | 25-9651 | 26-9943 28.0404 
| 24] 25-0109 | 26.0424 27.0941. 28-1679.| 29.2596 | 
25 26-0530 | 27.1275 28.2230 29.3415 30.4787 | 
26 27-0951 | 28.2126 | 29 3519 30-5151-| 31.6979 
127] 20-1372 | 29-2977 | 30.4808 31.6887 32.9179 
28] 29.1793 20-3828 31.6097 | 32-8623 |. 34.1362 
{29] 20.2215 | 31-4679 32-7380 340359 35+3553 
| 30] 31-2036] 32.5530 33.8676 | 35-2095 | 36-5745 
31] 32-3957 | 33-6381 | 34.9965 36-3831 | 33.7930 
32] 33-3478 34-7222 36.1254 37-5568 | 39-0127 
33] 34-3%99| 35-8081 | 37.2543 | 38.7304 40.2310 
| 34] 35:4321| 30-8932 | 38.3832. | 39-9041 |- 41.4510 | 
35] 30-4742 | 37-9783] 39-5121 | 41-0777 | 43:07982 | 
139] 37-5193] 39-0634 | 40.6411 | 42-2514 | 43 8893 | 
37] 38-5584 | 40.1485 | 41.7700 43-4250 45.1805 
38 9.6005 | 41.2336 | 42.8989 44-5987 | 46.3276 
139] 40.6426 45-208 44-0278 | 45.1723- 47-5408 | 
40] 41-6848 | 43.403 | 45-1567 46.9460} 48.7600 | 
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F 14 4 (Stae 15 Inc. Side 15 4 Side 15 f Side 154 0 
S Fr. Pts. | Ft. Pts. | Fr. Pts. Ft. Pris. | Ft. Pts. mw 
Ce CY CEE Cy SITE N 
I] 1.5108] 1.5625 1.6150 1.6684] 1.7226 hi 
2] 3-0217| 3-1250| 3.2301| 3.3369| 3.4453 is 
3] 75325 4.6875 4-8451| F. 053] 5.1679 fo 
4] 6.0434 6.2500| 6.4602 | 6.6733 | 6.8896 'N 
5 7.5542] 7.8125 8.1752 8.3422 8.6122 . 
6] 9.0651 9.3750 9 6903 10.10% 10.3349 jv 
4 10.5759 | 10-9375 | 11-3053 | 11.6791 | 12.0575 15 
12.0868 | 11-5000 | 12.9204 | 13.3476 | 13.7802 64 
| 9] 13.5976 14-0625 | 14-5354 | 15.0160 15.4028 14 
10 15.1085 15-6250 | 16.1505 16.6845 W a 
11 16.6793 17-1875 | 17.7655 | 18.3529 | 18.9481 13 
12] 18.1302 18.7500 | 19.3866 | 20.0214 | 20.6708 NE 
113] 19-6410 | 20-3125 | 21.0016 | 21.6898 | 22-3934 11 
174] 21.1519 21.8750 22.6167 | 23.3583 24.1161 by 
115 22.6627 23-4375 | 24-2317 | 25-0267 | 25.8387 i 
16 24.1736 25 G00 25.8478 | 20.6952 | 27.5614 1 
17 25.6844 26-5625 | 27.4618 28.3636 | 29.2840 Ft 
I 27-1953 28.1250 | 29.0769 | 30.0321 | 31.0067 9 
b 20.7061 | 29.6875 30.6919 31.7005 | 32.7293 i 
20] 30-2170 | 31-2500 | 32-3070 | 33-3690 | 34-4520 48: 
22] 31.7278 32-8125 | 33.9220 35-0374 36.1746 Wits: 
22 33-23%7 | 34-3750 | 35-5371 | 36-7079 | 37-8973 Al 4 
23] 34-7495 | 35-9375 | 37-1521 | 38-3763 | 39-6199 th 
24] 36.2604 | 37-5000 | 38.7672 | 40.0448 | 41.3426 FRE 
25 37-7712 | 39-0625 | 40.3822 | 41.7132 | 43.0652 1 
20 39.2821 40.62 50 41.9073 43-3817 | 44-7879 13 
271 4,7929 42-1875 | 43-0123] 45.0501 | 46.5105 1 
280 42.3038 | 43-7500 45:2274 46.7186 | 48.2332 | TI 
29] 43.8146 45.3125 46.8424 | 48.3870 | 49.9558 4b 
| 30 45-3255 40.5750 | 48-4574 | 50.0555 | 51.6785 $18! 
31] 46.8363 48-4375 | 50-0725 | 51.7239 | 53-4011 1 
32 45-3472 50.0000 | 51.6875 | 53.3924 | 55-1238 1 
| 33] 49-8580 | 51.5625 53.3020 58.5505 56.8464 "LB 
34 51-3089 53.1250 54-9176 | 56.7293 | 58.5691 | 1 
35] 52-9797 5787555327 | 58-3977 | 60-2917 | kl 
30 54-3906 | 56.2500 | 58.1477 | 60.0662 | 62.0144 Wo 
37; $5:9014 | 57.8125 59.7628 | 6x 7346 | 63.7370 el 
33] 57-4123 | 59-3750 | 61.3778 | 63-4031 | 65.4597 1 
139 85.7320 9.9375 62.9929 65.0715 | 67.1824 1 
1491 60 4340 | 62.5000 111 — 4.95 68.9050 | 1 1 
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[7 Side 17 Þ | Side 1-7 þ | f Side 1B Inc. | Side 18 
A Pt. Pts. AF. Pts. Ft. Pts. Ft. Pn. Fr. Prs. 
8 — 
| 1] 2.0664] 2.1267 | 2.1879 2.2500 2.3129 
2] 41329] 42835 4.3759 4-50 4-0259 
6.1993] 6 3802 | 6.5638 | 6.75 6.9388 
I]. 329931 -» 3 
4] 8 2658] 8.5070 | 8.7518 9.00 | 9.2518 
: 10.3322 | 10.6337 | 10-9397 [11.25 | 11.5647 | 
6 12-3987 | 12.7605 | 13-1277 | 13.50 *'| 13-8777 
/ 14.4051 | 14.8872 15-3150 | 15.75 | 16.1906: 
8 16.5316] 17.0140 | 17.5036 | 18.00 | 18.5036] 
9 18.5980 | 19.1407 19.6915 20.25 | 20.8165, 
o] 20.6645 | 21.2675 | 21-8795 | 22.50 l 23.1295 
111] 22.7309 | 23-3942 | 24 0674 2475 | 25 4424 
112 24-7974 25-5210 | 26.2554 | 27.00 æ 27-7554 
113] 26 8638 | 27.6477 | 28-4433 | 29.25 30.0683 
114 28.9303 | 29-7745 | 30-6313 | 31.50 | | 32-3813 
I5| 30-9967 | 3i-9012'| 32 8192 | 33:75 | 34 6942 
160 33.0632 | 34-0280 | 35:0072 | 36.00 37 0722 
17] 35-1296 | 36-1547 | 37-195T | 38:25 39.3201 
18] 37-1961 | 38-2815 | 39.3831 | 40:50 | 41-6331 
119] 39.2025 | 40.4082 | 41-5710 | 42.75 | 43-9460 
120 41-3290 | 42-5350 | 43-7599 | 45 00 | 40-2590 
210 43-3955 | 44-6617 | 45-9409 | 47-25 | 48-5719 
122] 45-4019 | 46.7885 | 48-1349 | 49-50 | 50-8849 
230 47-5283 | 48-9152 | 50.3228 | 51-75 | 53-1978 
124 49-5948 | 51.0420 52.5 108 [ 54:00 | | 55.5108 | 
25| 51.6613 | 53-1687 | 54-6987 56.25 57. 237 
26 53-7277 | 55-2955 | 56-8867 | 58.50 | 60.1367 
27 55-7941 | 57.4222 59-0746 | 60.75 | 62.4496 
128] 57.8606 | 59.5490'| 61.2626 | 63.00 | 64.7626 
129] 59.9270.| 61.6757 |] 63-4505 | 65 25 07.0755 
30] 61.9935 | 63.8025 | 65 6385 | 67.50 | 69 3885 
131] 64-0599 | 65.9292 | 67.8264 | 69.75 | 71-7014 
32| 66.1264 | 68.0560-| 70.0144/|'72.00 | 74 0144 
[33 68.1928 | 70.1827 | 72-2023 | 74-25 | 76-3273 
34 70-2593 | 72-3995 | 74-3903 | 76.50 | 78.0403 
{35| 72-3257 | 74-4392 | 76-5782 | 78:75 | 80.9532 | 
136] 74-3922 | 76:5030 | 78.7662 | 81.00 | 83.2662 
137] 76-4586 | 78:6897 | 80.9541 | 83-25 | 85.5791 
138] 78.5251 | Bo:8165 | 83.1421 85-50 | 87.1921 
39 80.5915 | 82.9432 85.3300 8775 | 90-2050 
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| 12.5434 12.8402 | 13-1406] 13-4446 
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9 27.5625 282226 28.8904 39.5663 30.2503 
10 30.6250 31.3585 32. 1005 32.8510 33-6115] 
| 111 33:0375"f- 34-4943} 35,3105 36.1366 36.9725 
12 36.7 50 37.6 02: 38 5200 39-4218. 40.3338 
13 39.8725 40.660 41.7300 42.7069] 43.6040 
14 42.8150 43.9019 449400 45-9921] 47.0501 | 
15 45.9375 47-0377} 48. 150% 49.2772 50.4172 
16 409. oοοο 50. 1736 51. 3608 52.5624 53.7784 
[17] 52 0625 [53 3094 54.508 55 8475/571305 
18 55. 1250 50.4453 57-7809] 59-1327 424 M. | 
19 58.1875 59.5817 60.9909 43757 63.8018 
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22 67.3750 f 68.988770. 7 72-2733] 73-9453 
[23] 70-4375 72.1245 73·8311 7 1315 77-3964 | 
a4 73 5000 75 2604 77.0412 
25 75.5625 78 3902 80.2512 82. 118) 84.0287 
79 62507 81. 8823888575 41391 87.3899 
27 82.6875 84.6 6713 88.6990 90.7510 
28 8.7500 87.8038} 89 $8814 |. 91.9842}. 94-1122 
- [29] 88 8125/4 90.9396 93.0914] 95:26931-97-4733| 
30 91.8750 94.0755 96.3015 98. "$885 100 8345 
31 949375 97211399 5115¾101. 8390/041950 
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b £ HIS new Table is + con icuouſly eafy and 
Wy plain, that the Solid- conti a uy cy the 
25 Data, may be readily and agcurately found by 
PL Addition only: And, tho“ Ta Inches and Quar- 
> Ns ters of an Inch, or ( according to ſome Authors) 
| * ſo many twelfth Parts of an Inch, are decimally * 
expreſſed ; yet 1 there wants not eaſy and goneiſe Rules, to fe- 
duce them immediately into thoſe Denppiinagipns 3 ; either by 
the Pen, or Inſpectiqn only. * | 
Nor are they leſs 4 for Weil Concilenefs. dei they 
comprehendin fifteen Pages, what others (pretending to Brevity) 
require the greater Part of a Volume a wil e. And, 


as concerning their Accuracy and Exactneſs, they will be found 
(upon Trial) ſo ageecable to the Pen, that the Anſwer will 
prove either equal to the ſame, or within leſs than ten thouſand 
Parts of an Inch; which is ſo jnconſiderable (in the way of 
Buſineſs) that the ſame Yo not worthy Oblpepalion. | 

As concerning their Extent, they Feet in calculated for 
Timber and Stone, not exceeding forty Feet in Length; and for 
any Girt or Circumference, not e 24 Inches, nor leſs 
than 4 Foot, or 6 Inches; each of them being a fourth Part of 
the Girt given, or Side of the Square, in reunto, accord- 
ing to cuſtomary meaſure; as g the former (in the way of 
Buſineſs) does ſeldom exceed 9 9 Feet in Circumference ; nor the 
latter, leſs than two Feet ; yet, when otherwiſe, this Table (in 
its Uſe and Application) will likewiſe reſolve the ſame by pro- 
per 3 Rules, ct a Ge: = : 
S For. 
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d c TS 
The Table explained and aphid. 


ſerve, that it is comprehended in leſs than 15 Pages, each 
gecontaining 6 Columns; the firſt whereof, towards the Left- 
hand, contains always the Number of Feet given in Length, 
from x to 40 inclufively ; and the other five Columns ordexly 
ſucceeding the firſt, hat on the Top of each Column, a fourth 
Part of the given Girt or Circumference i in Inches, from 6 to 
24 inclufively ; orderly increaſing 4 of an Inch each time; 
which, by Artificers, are generally termed a fourth Part of the 
Girt, or the Side of the Square equal thereunto; according to 
cuſtomary Meaſure, as aboveſaid. | 
49 0 Table being thus explained, as above, apd the Dimen- 
ons being found, according to the firſt Part preceding, you 
mat always obſerve, that your Data muſt conſiſt only of two 
erms 5 r Denominations, v1z. the oo Length of the Tree, 
&c. in Feet, found in the firſt C umn of t © Table on the 
Left-hand, and the fourth Part of the given Girt or Circumfe- 
rence ( known alſo by the Name of the Side, &e. in Inches be- 
found on the Top of the Table; then in the common Angle 
955 rep e the Length, and under the ſaid Gitt or 
r. have 12 Anſwer) the ſolid Feet ſought, and de- 
90 Parts of a Foot; which, when reduced by Inſpection, 
or Aderwiſe, will be found equal to ſo many Inches, and 
twelfth Parts of an Inch; as will more plainly ane Py 
fy appear in the following Sections, Sc. 1 55 | 


F OR the 5 8 of this Table, you may ob- 
d 
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To know both 3 and Aid 24s Solid- 

content f any. round Piece of Timber or Stone, 
. of equal or unequal Baſes, . or r 
ee to the true Way. 


{$54 9 „ 1 


8 the 83 of all Wen ee in Tables and War- 

mei ts, depend principally upon an Arithmetical and Ma- 
thematical Calculation; ſo I ſhall here begin with the — 
metic 


Cycle, whoſe Perphery is Unity (viz. 07950) being multiplied 
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metical Performance, both the true and common way; in or- 


der to ſhew the Veracity of the Table, which performs by In- 
ſpection only. | . 


Fo know ( decimally) the Solid. Content of any Piece of round Timber 
or Stone, that is, either cylindrical or tapering regularly, like the 
Fruſium of a Cone; according to the true Way. | 

1. When the Piece of Timber or Stone is of equal Circum- 
ference or Girt, from one End to the other, like a rolling ſtone 
for Walks, Sc. then the Solid-content is found (decimally) 
by multiplying the Area of a Circle, whoſe Circumference is 

Unity (viz. 05958) by the Square of any Girt or Circumference 

in Feet, &c.. and that Product again, by the given Length in 

Feet, &c. the laſt Product is the Solid-content ſought. Or 

otherwiſe, the whole Girt or-Circumference in Feet, Sc. be- 

ing multiplied by the Side of the Square, equal to the Circle 
whoſe Periphery is Unity (viz. .2821) and the Square of the 

Product thereof, by the given Length in Feet, &c. the laſt Pro- 

duct is likewiſe the Solid-content deſires. 

2. If the Piece of round T imber or Stone reſemble the Fruſ- 

tum of a Cone, or the Segment of a Sugar-Joaf, after the ſmall. 

End is cut off, in any Part parallel to the Baſe ; then may the 

Dimenfions of all R (ſo gradually tapering in this 

Form) be taken and meaſured, according to the Method pre- 


feribed in 1 I. $28. 7. whoſe Solid- content may be readily 


found the. cuſtomary. Way, by the Table above; which again, 
may be accurately converted into the true Way, by ml plying 
the ſaid Solidity in Feet and Decimal Parts by 14, and viding 
the Product by 11; the Quotient is the Solid-content defired.. 
—Or otherwiſe, all Timber, or Stone bearing this Form or 
Shape, may have its Solidity found the true Way, by the 
6th Obfervation of Chap. I. Se. 9. which ſee. 
. aa 
Admit a Piece of Timber or Stone, in the Form of a Cylinder 
or rolling Stone, hath for its Length 19 Feet, and its Girt or 
Circumterence 7 Feet: To know truly how many ſolid Feet, 
Sr. is contained:im the fare pooh AA Gee 7 
E. Fu. Ft. In. Nur. 30s. 


An,. 74.08898 = 74 : 1 : % 2 J the true Way: Or 
38.2727 the cuſtomary War. 
| Explanation. an OED 


# 


In this Example you may obſerve, that firſt the Area of a 


1 
1 9 


© % +» 


7 
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b 4 go oh of the given Girt or Circumference (viz. 7 
= 49 Square Fee t) the Product is the Area, or Su- 
cficial . of the Cylinder's circular Baſe ( viz. 3 Square 
Feet 89942 Parts) which being again multiplied by the — 
Length (viz. 19 Feet) the ad or laſt Product wiz. 74 Feet 
0 0 arts) is the 8 ſought; erding to the 

ay. See the Rule above. 


Area of the Circle, whoſe Periphery is Unity -07958 
Square of the Girt, c or e. - X 49 
| 71622 
31832 
Area, or Surface of the Baſe — 3.89942 
Length _ - — ©; Im A 


350948 
| | e wh 3 
Solid · content, or Anſwer e = 7408898 | 


Example It. 


| There is a Piece af Timber or Stone, in the Form of tbe 
Fruftura of a Cone, whoſe Length is found to be 36 Feet; and 
Feet g Inches, 6 Parts of — Inch, or 495 arts for the 
Mas: or Circumference: To. know the Solid-content 


both of the cuſtomary and true Way. 
OT Bon Pe; --. e is | 
Anſwer, 25:0002, or 25 : © the cuſtomary way : And 
31. 81845 or 2317-5 LE 0 10 34s + ſor the true way. 
Explanation. 


1. Having the given Length (viz. 36 Feet) ws the Mean- 
girt or Circumference (viz. 40 Inches 5 Parts) whoſe fourth 
Part (viz. 10 Inches) is the Side of the eee, accord- 
ing to cuſtomary Meaſure, and conſequently, the proper Data, 
for finding by the Table only, the Solid-content (v:2. 25.0002 
Feet) for the deſired Anſwer. 

2. The Solid-content (viz. 25.0002 Feet) found the cuſtom- 
ary Way, as above, being multiplied by 14; and the Product 
9 250-0028) being divided by 11, the Quotient (viz. 31.8184 

ect} is likewife the Solidity deſired the true Way, as above. 
See Chap. I. Sect. 7. as well as the latter Part of the _— Rule. 
ECT, 
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To find arithmetically, as well as infrumentally , the 
Solid-content of any round Piece of Timber or 
Stone, according to any Dimenſions given, the cuj⸗ 


tomary Way. 
I. A 


31 the Veracity of the Table may evidently appear, 
not only arithmetically by the Pen, but even likewiſe by 
Gunter's Line, performed by the Compaſſes and Sliding-rule, 

we ſhall, Fir/?, ſhew, that if, (by the Pen) the fourth Part of 
the Mean-girt or Cireumference of any round Piece of Timber 

or Stone, in Inches, &c. (commonly termed the Side of the 
Square-equal) be multiplied by itſelf, and that Product again, 

by the given Length in Inches; the laſt Product being divided 
(decimally) by the Inches in a Cubic Foot (viz. 1728) the Quo- 
tient is the Solid-content ſought the cuſtomary way; and con- 

| ſequently, renders the Table every way agreeable to the Pen: 


As appears by the following Example. 


& - 145 4 
II. Iuſtrumentally. 


Ki: 


31 15 


Sccondly, Having ſhewn the arichmetical Performance Hy the 


Pen, as above, you may no ſee the ſame 
Gunter s Line, thus: Extend the Comp 


reeably effected by 
es from the central 


Number (viz. 12) to, one fourth Part of the Mean - girt or Cir- 
cumference, given in Inches, Cc. then it will follow, that the 
ſame Extent, twice ſet backwards from the given Length in 
Feet, Sc. will reach or extend to the deſired Content in Feet, 
Se. Or otherwiſe b the Sliding-rule, thus, diz. As 12, the 


| bra] Nygaber, ont e Girt-fine, to the given Length on the 
diding Part; i ve 


or Side of the Square-equal'oni the Gitt⸗ 


"IX ES 


r 9 8 Example, 
COTE Tr 18 POR PRE ON ROO 11 
0 9 » . - : 
=? -a- Piece: of round Timber or 
Ad mit a Piece of round Timber or 


— 
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ſo is the fourth Part of the gin 
bought on the fliding Patt, as follows: 


n Circumference, 
e, to the Solidity 
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Lengtu 26: Fest, and dor its Meanegirt or Circumfe- 


rence 
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rence 44 Inches : To know its ſolid Content the | omar 
way. 


A Fourth of the Girt, or ons of ; , 
_ the 9 oe ets 

I e 

OI 2 50 Square band = 121 33 
Siren — 16 Fett = de 4 Inches. —— 


wy 


A St 25197 E E S 5 8 (EMT, F. P. a 
, 8 | Ee 5 w 013.44 84 
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r 7680 
85 | 6912 


7680 
6912 4 
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| 92  drithmetically. HEE SRL, 
1. In this Kraml you may obſerve, that the Side of the 
hk equal; or the fourth Part of the Mean- gilt, 'or Cir- 
_cumference, is 11 Inches; which being coultiplied b itſelf, 
make 121 Square Inches ; which bein again multiplied b the 
Inches in the given Length (viz. 16 Feet, or 192 In x ches 


laſt Product is 23232 ſolid Inches; which being divided bythe 
ſolid Inches; in a cubic Foot (viz. 1728) the Quotient is 13 
Feet, and 768 remaining; to which, if there be orderly annex- 
5¹ and brought down four .Cyphers, and divided by the ſame 
iviſor (viz. 1728) the remaining Part of the Quotient is a re- 
peated Becimal (vir. 4444): Hence it i is, that the 1 
uo- 


A 
— 


— 
— 


ſtrumentally, by the Sliding-rule, thus, 98. 
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Quotient for Anſwer is 13 Feet, 4444 Parts, Sc. or 13 Feet, 
5 Inches, 4 Parts, as above. 344 7 HSC 2 YEW 


II. Inflrumentally. 

2. If the ſame is effected by Gunter's Line, you will find that 
the Extent of the Compaſs, from 12, the central Number, to 
II, the fourth Part of the Girt or Circumference, or Side of the 
Square-equal ; I ſay, this Extent from 12 to 11, being twice 
turned from 16 backward, the given Length in Feet will reach 
to 13 Feet 45 Parts, fere, as before. Or otherwiſe by the 
Sliding- rule, thus: Let 12, the central Number on the Girt- 
line, be placed againſt the given Length in Feet (v:z. 16) on the 
ſliding Part; fo then the fourth Part of the given Circumference, 
or Side of the Square-equal (v:z. 11 Inches) on the Girt-line, 
will extend to, or correſpond with 13 Feet 44 Parts + on the 
ſliding Part, for Anſwer. . 


. 


To convert or change the Solid-content of any Piece of 
Timber or Stone, found the common Way, into the 
true Way, & fic vice verſa: Or to change readily, 
the Solidity of the one into that of the other, by 
Analogy, or otherwiſe. 


1. Ms the Solidity of round Timber, &c. found the true way, 
. hath juſt as much Reaſon and Proportion to the com- 
mon or cuſtomary way, as 14 hath to 11; ſo by this Analogy, 


the common way may be accurately found, by multiplying al- 
ways the Solid-content given the true way, by 11, and dividing 


the Product by 14, the Quotient is the Solid- content defired 
the common way. Alſo, on the contrary, if the Solid - content 


found the common way, be multiplied by 14, and the Product 
divided by 11, the Quotient is likewiſe the Solidity ſought, the 
true way; according to the Reaſons, c. ſnewn in the firſt 
Obſervation of Chap. I. Se. g. which fee. © 


2. In like manner the ſame (by Analogy) may be found in- 


„ 


* 1 


„ 
1k, As 11 upon A, is to the Solid- content upon B, the 


© mmon way given; ſo is 14 upon A, to the Solid content 


ſought, ul en B, for the true way. 2 ah, 
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24% As 14 upon A, is to the Solid-content upon B, the 
true way given; ſo is 11 upon A, to the Solid content ſought, 
upon B, the common way. 


| Example. A e 
Admit a Piece of Timber or Stone hath for its Length 24, 
Feet, and the fourth Part of its Mean-girt or Circumference, 
uſually termed the Side of the Square-equal, 14 Inches: To 
know the Solid-content, both the common, and true way. 
. Firſt Way. 
By the Table, Solidity — — 


common way is or 


1306344 
326580 
od II) 457-2204 = Prod. 


True way = 41.56516 == Dot. 


; Second Way. : | 
Given Solidity the true way = 41.5656 . 
e 
415656 
41565 
3 + 14 457-2216 = Prod. 
Common way = 32.6586 = Duor. 


Tru Fl 1. mon way == 32.0586 = 32: 8: o fere. 
_ Hnſwer, 1. True way ==41.5056 = 41: 6:91 + 


1585 Explanation. 1 
1. By the Data, or particular Contents of the Queſtion, you 
may find the Solid-content ſought the common way, in the 
Table at once; which when found, if the ſame (viz. 32 Feet, 
«6586 Parts) is multiplied by 14 ; the Product (VF. 4572306) 
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divided by 11, the Quotient (viz. 41 Feet, 5656 Parts) is the 


Solid: content ſought the true Way; otherwiſe the ſame may 


be accurately performed by Sec. 3. which ſee. 


2. When the true Way hath its Solid-content given, in or- 


der to find the Solidity the common or cuſtomary Way; 


then, in ſuch Caſe, you are to multiply the given Solidity by lj 
I1 and divide the Product (viz. 457.2216) by 14 ; the Ge 14 
tient (viz. 32 Feet, 6586 Parts) is the Solid- content for the las 
common Way deſired. See See. 4. . 
The Artiſt will likewiſe find, that the Inſtrument or Sliding- 
rule will readily effect the ſame by Analogy; according to the 
ſecond Article of the Rule above, which is ſo obvious, that 
there needs no further Illuſtration by Examples, or otherwiſe. 


get * 


1 1 iD r 
To find accurately tlie Solid- content of any Square, 
quaarangular or rectangular Piece of Timber or 
Stone, whether ſtraight or tapering, conſiſting of 
equal or unequal Sides, according to any Dimen- 
ions given, the common or cuſtomary Way. 


AVING in the preceding Sections ſhewn how any 

1 Piece of round Timber or Stone may be accurately 
mealured, and its Solidity found various Ways, with all imagi- 
nable Plainneſs and Conciſeneſs, we ſhall likewiſe ſhew the 
Method of finding exactly, as well as expeditiouſly, the Solid- 
content of any Square Piece of Timber or Stone conſiſting of 
equal'or unequal Sides, according to the Particulars following. 

1. If the given Piece to be meaſured, is ſtraight and quad- 
rangular, gonſiſting of four equal Sides; then may its Dimen- 
ſions be exactly taken according to the ſecond article in Chap. I. 
Sz. g. which ſee; and its Solid- content found in the Table by 
Inſpection only ; or by the Pen thus : Let the Inches and quar- 
ter Inches given for the Side of the Square=-equal, be reduced 
into Feet and decimal Parts of a Foot ; which being again 
ſquared or multiplied by itfelf, and that Product again by the 
given Feet, &c. in Length; the laſt Product is the Solid-cof= 
, no ts nad mortal wor? 2607 00%2 

2. If the ſolid Piece of Timber or Stone to be meaſured, 
happen likeyiſe to be ſquare or quadrangular, but gradually ta- 

8 Mm | pering 


, * 
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pering from the = End to the ſmall ; then having taken its 
Length in Feet, Fc. the Side of the Square- equal may be taken 
exactly in the Middle; according to the Method preſcribed in 
the ſecond Article, Chap. I. Sec. 9 aboveſaid: So have you the 
proper Data for finding the Solid- content of the ſame, either 
by the Pen or the Table, as above. 
3. If the Sides of the Piece are unequal ; or otherwiſe, the 
Breadth and 'Thickneſs differing in Equality ; then, in ſuch 
Caſe, it is needful, for greater Exactneſs, to reduce them into 
a Geometrical-mean for the Side of the Square ſought, accord- 
ing to the Directions in article third, Chap. I. Se. q. above- 
1d : So likewiſe (with the propoſed Length) you have given 
the two proper Dimenfons for finding the Solid- content, as 
above. ö | 
4. When it happens that the Baſes at each End of the Piece 
are both quadrangular arid unequal ; then having found theGeo- 
metrical-mean, or Side of the 8 between them, as 
before directed, proceed to find the Solid- content, according to 
the Method preſcribed in the fourth Obſervation of Chap. I. 
Sed. 9. above: Or otherwiſe, the ſame may be expeditiouſly 
performed by the Table only. ; 
5. It ſometimes happens, that the Length, Breadth, Depth, 
or Thickneſs of the Piece given to be meaſured, are all of 
them unequal one to another; then in ſuch Caſe, it may be 
roper, /, To reduce the given Inches, &c. found in the 
Breadth and Thickneſs reſpe&iivel , into the Decimal Parts of 
a Foot equivalent: Then, 2dly, The Rectangle, or Product of 
ttoſe two Decimal Fractions, thus found, being multiplied by 
the given Length in Feet, c. the laſt Product is decimally 
the Solid-content deſired. ns | 
S Example I. 
There is a Piece of Timber or Stone whoſe Length is 15 Feet, 
but the Breadth and Depth are equal, and conſequently, exactly 
ſquare, each of them containing 17 4 Inches: To the 


Solid-content. 8 
L8 $9 * 1 1 A. K J. . * 
„ t. By the Table = 32.8193 32: 9: 10 fere, 
aal B By the Pen = 31.8155 = 72:9: 9 T 


. 


« 


Admit a Piece of Timber or Stone conſiſts of four equal Sides, 
gradually tapering from the great End to the ſmall ; and allowing 
the Side of the Baſe at the great End, to be 19 Inches, but that 
of the ſmall End only, 7 & Inches; it now happeneth as 5 ; 

27 J : ' 5 : 1 " : gt 


923 
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Length is 27 Feet: To know the Geometrical- mean, and con- 
ſequently the Solid-content ſought, _ | 
N. B. That the Geometrical-mtan, or Side of the Square-equal is 
11.9662 11 : 11 : 7 +, or 12 inches fere, 
Er ne Ons 


J. By the Table = 27.0000 
| Anſwer, 11 By the Pen = 27. fere. 


e ee, EE. 
Suppoſe a Piece of Timber or Stone is 35 Feet long, and the 
Breadth and Thickneſs ſo unequal, as the former to contain 


18 Inches, and the latter but only 3 Inches: To know the 


Side of the Square- equal, and alſo the Solid - content. 


In. Pts. tn. Pr. 


1 - Fe. Pts. Ft. In. Pts. 
Kae . By the Table . 4.035 13 1 1. 
13. By the fen 13.1250 = 13: 1: 6. 


Example IV. 


* There is a Piece of Timber, &c. repreſenting the Fruſtum of 
a quadrangular Priſm, whoſe Baſes at each End are unequal in 


their Sides : Now, ſuppoſing the Breadth and Depth of theic 


reater Baſe to be 14 Inches by 6, and that of the leſſer to be 7 
133 by 5; alſo allowing the Length of the whole Piece to be 


18 Feet: To know the Mean- area, and conſequently, the 


Solid- content of the whole. 5 
1 or Sg. F. In. Pts. 
1. The Mean-area = 4 : 6.22, Sc. 
Anſwer, 12 Solid- content = 86: 7.32, Sc. 


Ex ample V. 


There is a Tomb- ſtone of Marble, whoſe Length is 74 Feet, 
Breadth 5 4 Feet; and Depth or Thickneſs 6 Inches: To 
know the Number of Solid Feet that are contained therein. 


* 


5 — Pa. F. In, Pts. 34s. 4257 : 
2g - Anſwer, 22,03035 = Aa 0 : 5 44 @ $ +. 


Mma2z © Eaplas 


1. Side of the Square 7.34, = Cc. or y: 5. fire, | 


* 
1 


* = WI II. 
I. —_ 2 

* ++ 7” = 
24 1 r 


: 25s —. 
— 2 — 
- r 1222 — %. by * 


— 5 
—.— - — — Ir Int — mtr —  - = —— —— — 8 — = . 
. — — — —ö ; - > 7. . 2 p—_ . 5 ; N 
— > — — l ENS : ES _ * IE 2 FRIES, 5 "33; 2 
— — or 1 2 6 2 . 3 r r 2 > 2 — — * "2.28 po E 
SE IEDE "BIA x 22 3 = - otke xj 2 N oF =, — — 0 144 . N 4 
2 — * 3 * = N. 7 * - 1 ; 2 * £ dba — A 1 ps . 
> 2 * i 2 2 — e wc E 4 - 3 - i — 47 — me - = — — N 3 i — — Py C < — oc * __ ** 
2 e r L — 2 — 2 - 2 r 3 5 — trans: ct 2 . - 
ts; g 8 Hi 1 * e Pa — N LS : ES. We 95 = 3 — . 
ee *. — 
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. Explanation. 


1. In Example 1. The Breadth and Depth given being equal 
(viz. 17 4 9 render the Queſtion to be ſolved at once by 
| the Table, or otherwiſe by the Pen, according to the firſt Ar- 
| ticle of the Rule, which ſee, EOS 
| 2. In Example 2. the Sides given at each End (viz. 19 2 
| and 7 Z Inch.) being unequal and the Piece gradually tapering ; 
| the Geometrical-mean, or the Side of the Square-equal, (vix. 
| 1 1. 11 Inches 7-3ds, Qc. or 12 Inches fere) being found in the 
| Middle; and the given Length (viz: 27 Feet) will readily find 
| the Solid- content ſought, by either the Table or the Pen; ac- 
cording to the ſecond Article of the Rule above. 
3. In Example 3. as well as all others of the like kind, it may 
be obſerved that the given Breadth and Thickneſs (viz. 18 and 
Z Inches) are unequal; therefore the Geometrical- mean be- 
tween them, or Side of the Square- equal muſt firſt be found 
viz. 7.34 or 7.5 Inches) in order to find, with the given 
1 (viz. 35 Feet) the Solidity deſired by either the Pen or 
Table, as above. EZ. 
4. In Example 4. the Baſes at each End are both quadrangu- 
lar and unequal ; and conſequently the Sides muſt be tapering ; 
therefore the Mean-area, (viz. 4 Feet 6.22 Inches) mult be 
found, in order to find with the given Length (viz. 18 Feet) 
the Solid-content deſired, according to the. fourth Article of 
the Rule above, which ſee. _ N 


5. In Example 5, all the three Dimenſions given (viz. 7 2, 
8075 and 6 Inches) are unequal one to another, therefore the 

lidity defired may be likewiſe accurately found, either by the 
_- or Table, as aboye, according to the fifth Article of the 


__——. 


—x< — 


F 


NS the Author of the Treatiſe, entitled, Surveying Im- 
proved, &c. hath thought it indiſpenſibly needful, to be- 
gin with the eſſential Parts of Decimal Arithmetic ; ſo, by way 
of Digreſſion, I think it neceſſary to ete the ſame, by an- 
nexing thereunto the Extraction of the Square-root, with all 
imaginable Plainneſs and Conciſeneſs; in order to the exact 
and expeditious finding the Geometrical - mean, or Side of the 
Square- equal, between any two Dimenſions given; by which 
; . Means, tedious and erroneous Tables, for finding — 
: 7 


9 


C N 
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of Ends or Squares of unequal-fided Timber, &c. will thereby 


be avoided, by ſolving (occaftonally) all manner of Queſtions 


of this Kind, with the utmoſt Accuracy and Expedition. 


To extraft the Sguare- root; or the Method of finding decimally, the 


Geometrical-mean between any two Numbers or Dimenſions given. 


1. All ſquare Numbers given to be extracted, are one of theſe 
three Species or Kinds, v:z. fingle, compound, or irrational, 
2. A ſingle or ſimple ſquare Lum 
her is compoſed or made up of nine T ABLE. 
Digits, whoſe Root is always one of 


them, and the Square thereof, never Roots. Square, 
exceeds two Places at the moſt; of 55 
which ſort are thoſe in the marginal 1 * 1 = 1 
Table, which (for greater Accuracy) 2 MW — 
ought to be retained in Memory. 2 0 3 2 
3. A compound ſquare Number con- + 5 + * 
ſiſts of three Places, fat leaſt, and is 2 iy 8 Ty 28 
compoſed of more Figures than one; 5 

that is, ſuch whoſe Root is never leſs 3 * 3 = 82 
than two Places; as 100, whoſe Root 9 N dh oy 81 


is 10; 121, whoſe Root is 11; or 144, 
whoſe Root is 125 &c. 

4+ An irrational or ſurd Number, is ſuch, whoſe Square- 
root may be made to approach-near the Truth, yet cannot be 
exactly diſcovered by Art, neither in whole Numbers or Frac- 
tions; but ſomething will ſtill remain, there being no Propor- 
tion yet found between an irrational Number and its Root: 
Such Numbers are 3, 7, 19, 74, 156, 751, Sc. 

5. When any ſquare Number, is required to be extracted, 
the Operation is not much unlike Diviſion ; only there our Di- 
viſor is fixed ; here we are to look for a new one, for each 
Dividual or Refolvend., —Alfo, it is to be further obſerved, 
that the Root of a ſingle or ſimple ſquare Number, is found by 


Inſpection only; as may be ſeen in the foregoing Table; but if 


it be a compound ſquare Number, then may it be performed 


according to the general Rule following, 


FWT 1 


I. Let the compound Number given, whether rational or ir- 
rational, be placed with a crooked Line at the End thereof (as 
in common Diviſion) to ſeparate the Quotient or Root from the 
Square or Number given; as well as a curved ftraight Line 
Pe, M m3 | on 
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on the Leſt-hand of each Reſolvend to ſeparate; the Diviſor 


b 
II. In order to Operation, let the given Number be prepared 
by pointing thus: Make a Point above your Units Place, and 
omitting one, point every other Figure from the Right- hand to 
the Left; and as many Points as your Number contains, ſo 
many Figures will your Root conſiſt oo. 
I, Seek the greateſt Root of your firſt Period on the Left. 
hand, which by your Table aforegoing, or rather your Me- 
mory, may be readily faund and placed in the; Quotient; and 
then the Square thereof being placed under the ſaid Period, and 
deducted therefrom, whoſe Remaigger is your firſt Work, and 
is no mDpre $0 be repeated. Rene SD ode i 
IV. To the laſt Remainder, bring down the Figures of your 
next Period, for a new Dividual 2 5 
Double your entire Quotient or Root, and place it for 
your firſt Diviſor on the Left-hand of the Dividual or Reſol- 
vend, as in common Diviſion. | 3 
VI. Aſk how oft your Diviſor can be had in all the Figures 
of you; Dividuil or Reſolvend, excepting the Units Place there- 
of (which muſt always be reſerved for the Square of the Figure 
ſought :) And place your Anſwer in the Quotient, as well as 
the ſame Figure on the Right-hand of your Diviſor as Part 
thereof: Then having multiplied the ſaid Diviſor by the Fi- 
7 laſt placed in the Root or Quotient; and ſubtracting the 
rodudi from your Dividual or Refolvend, diſcoyers the Remain- 
der; to which bring down the Figures of your next Period, for a 
new Dividual or Reſolvend, as — 2h ; and ſo proceeding and 
repeating orderly the NireQions af the 4th, 5th, and 6th Steps, 
until the 74 r 2.5, 4 1 ORE, Hh 
VII. Whep Extraction is finiſhed, and there happens no Re- 
mainder, then it is a true Square or rational Number ; but if, to 
the contrary, a Remainder happen, then you may know it is 
irrational, and tha Hoot cannot be got exact; although you may 
come as near the I ruth as you pleaſe, by continuing the Work, 
png annex ing unto each Remainder a pair of Cyphers, for each 
decimal Place you intend in the Root. $I: 
VIII. For Proof, if the Figures in the Work ſtand regularly 
nder one another, then you may ſet -a Croſs or Mark on the 
eft-hand of each Produd, as well as at the Jaſt Remainder, if 
any happen, to diſtinguifh them from others; by reaſon, whereof 
it will follow, that the Addition of all thoſe Numbers fo marked 
and diftinguiſhed, from the Right-hand to the Left (according 
to their Places and Columns) will readily revert in the Total, 
the given Number to be extracted, if the Work is right; _ 
4 | = wile 
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viſe falſe —Or Proof will likewiſe appear, by ſquaring or 

multiplying the Root, when found by itſelf, adding unto the 
Product laſt Remainder, if any happen, the Sum will 


be equal to the Number given to be extracted, if right ; other- 
wiſe not. 9 5 


| Example. N 
Seppoſe a Piece of Timber or Stone in 2 quadrangular Form, 

hath two of its Sides, or rather its Breath and Depth, ſo un- 
equal, as the former contain 19 4 Inches, and the latter 7 £ 
Inches, whoſe Rectangle or Product is found decimally to be 


143-1875 Square Inches: To know the Geometrical- mean, or 
Side of the —— equal thereto. £3 * 


ü Ba, See the Work. : 
2 monk)! 143.18) 500 (11.966, Ge. = Roots, 
SI XI 4 | | 


01.) 21 0 725 =" Reſolvend (1.) 
"os 


(a.) 229 T2218 = Reſolvend (2). 


: 


(3.) 2386 J 25775 = Reſolvend (3.) 
ee 


# 


„ ) X 143550 $0 


Remains 2344 8 


Proof, 143187500 Total. 
=. 24-9 cov) e, , 10: 
| Anſwer, 11.9667, = 11 ; II: 7: 1: 3 re. 
Let the given Number (viz. 143-187500) to be extracted, 
whether rational or irrational, be placed with aftraight, or curved 
Line on its Left-hand, and a crooked Line on its Right, for the 


| Recepticn of the Quotient or Root as in the Work. 
85 | bo Mm4 5 2᷑. Then 


= — — — — Re 
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on the Left-hand of each Reſolvend to ſeparate the Diviſor 
therefrom. es, a A $8,030 07 fg ors ain; 

II. In order to Operation, let the given Number be prepared 
by pointing thus: Make a Point above your Units Place, and 
omitting one, point every other Figure from the Right-hand to 
the Left; and as many Points as your Number contains, ſo 
many Figures will your Root conſiſt of  _ 

III. Seek the greateſt Root of your firſt Period on the Left. 
hand, which by your Table aforegoing, or rather your Me- 
mory, may be readily faund and placed in the Quotient; and 
then the Square thereof being placed under the ſaid Period, and 
deducted therefrom, whole Remaigger is your firſt Work, and 
is no more to be repeated. ono ͤ „ 

. To the laſt Remainder, bring down the Figures of your 
next Period, ior a new Dividual-or Reſolvend. ew. 

\ Double your eatire Quotient or Root, and place it for 
YOu: firſt Diviſfor on the Left- hand of the Dividual or Reſol- 
vend, as in common Diviſion. | BER 

VI. Aſk how oft your Diviſor can be had in all the Figures 
of you; Dividual or Reſolvend, excepting the Units Place there- 
of (which muſt always be reſerved for the Square of the Figure 
ſought :) And place your Anſwer in the Quotient, as well as 
the ſame Figure on the Right-hand of your Diviſor as Part 
thereof: Then having multiplied the ſaid Diviſor . by the Fi- 
gure laſt placed in the Root or Quatient ; and ſubtraQting the 

roduc from your Dividual or Reſolvend, difcoyers the Remain- 
der; to which bring down the Figures of your next Period, for a 
new Dividual or Reſolvend, as "hk ; and ſo proceeding and 
repeating orderly-the Directions af the 4th, 5th, and 6th Steps, 
until the 7 . . 

VII. Wben Extraction is finiſhed, and there happens no Re- 
mainder, then it is a true Square or rational Number; but if, to 
the contrary, a Remainder happen, then you may know it is 

irrational, and the Rat cannot be got exact; although you may 
come as near the Truth as you pleaſe, by continuing the Work, 
ang annexing unto each Remainder a pair of Cyphers, for each 
decimal Place you intend in the Root. Ps |, 

VIII. For Proof, if the Figures in the Work ſtand regularly 
under one another, then you may ſet -a Croſs or Mark on the 
Left-band of each Produd, as well as at the laſt Remainder, if 


* 
o 
* 


any happen, to diſtinguiſh them from others; by reaſon whereof 
3 will ollow, that the Addition of all thoſe Numbers fo marked 
and diſtinguiſhed, from the Right-hand to the Left (according 
to their Places and Columns) will readily revert in the Total, 
the given Number to be extracted, if the Work is right _ 
7 | | Wille 
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wiſe falſe. ——Or Proof will likewiſe appear, by ſquaring or Ki 
multiplying the Root, when found by itſelf, adding unto the 1 
Product the laft Remainder, if any happen, the Sum will 1 
be equal to the Number given to be extracted, if right ; other- of 
wiſe not. * | Fi 
| Example. 


Si poſe a Piece of Timber or Stone in à quadrangular Form, 
hath two of its Sides, or rather its Breath and Depth, ſo un- 
equal, as the former contain 19 4 Inches, and the latter 7 4 
Inches, whoſe Rectangle or Product is found decimally to be 
143-1875 Square Inches: To know the Geometrical- mean, or 
Side of the — equal thereto. | x 


See the Work. 
ien) {45161466 (11.966, Ge = Reon, 
OP i | 


— te 1 Ot IE ⁵«˙ T Es > oa. — 
— 2 T.-x . war > p 
4 as thr HI 3 * — * 8 — ein —— 
5 2. e 8 
— 2 — —— 2 — — — — ; 


£ . 


1; (v4) 21 T 043 = Reſolvend (1,) i 
| ) 21 5 | 


(2.) 229 573 — = Reſalvend (a0. 


(3.) 2386 W 757 Rescbend (3. 
| ph 45 14318 C 


(4.) 23926 ) 8 = Reſolvend (4). 


f Loet the given Number (viz. 143. 187 500) to be extracted, 
whether rational or irrational, be placed with aftraight, or curved 
. Line on its Left-hand, and a crooked Line on its Right, for the 
; Recepticn of the Quotient or Root as in the Work, 7 
{ 1 Je wry 75 4 | ee 


4 
—— ww” —— —— — . — — v4 
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* Then having pointed out or prepared the ſame by Periods, 
according to the ſecond Step of the Rule, the Work ſhews, 
that the Root or Quotient will have as many Places. as there. 
r oro rot i ke bps 6." 

3: Seek the greateſt Root of your firſt Period on the Left- 
hand (viz. 1.) which, either mentally, or by the marginal Table 
aforegoing, you will likewiſe find to be 1; which place in your 

otient; and the Square, thereof (viz. I.) under your ſaid Pe- 
riod (viz. 1.) and ſubtrated thereirom, there remains o. 
This is your firſt Work, and is. no more to be repeated. 
4. To the Remainder (viz. o.) bring down your next Period 
(v1z. 43.) make a new Diridual or Reſolvend, as in the Work. 
ouble your Quotient (viz. x.) makes 2 for a Diviſor; 
then ſeek how often 2 in 43 (reſerving always the Units Place 
for the Square of the Figure ſought.) Anſw. Once: Then 1 
being put in the Quotient, as well as the ſame on the Right- 
hand of the Diviſor, as Part thereof, making 21 ; then multi- 
plying 21 by 1, and placing the Product thereof, (viz. 21. un- 
der the ſaid Dividual or Refolvend;-which-work is to be as of- 
ten repeated, as there are Periods-to bring down; according to 
the 6th Step of the Rule. 10 3G 

6. Subtract 21 from 43, reſt 22, to which bring down the 
third Period, make 2218, for a new. Dividual- or Reſolvend ; 
as you may ſee in the Work itſelf. - >. 

7 Double the Quotient (viz. 1.) makes 22 for a new Di- 
viſor, then I aſk, How oft 22 in 2218? (ſtill reſerving the Units 
Place in the Refolvend.) Anſiv. ꝗ times; which being placed 
in the Quotient, and likewiſe on the Right-hand of the Diviſor 
making it 229 : Then multiplying 229 by 9, the Product (viz. 
2061) being placed under tFe Dividual or Refolvend, and ſub- 
tracted therefrom, there remains 157; to which bring down the 
Figures in the 4th Period (viz. 75.) make 15775, for the 3d 
Dividual or Reſolvend, as you may fee in the Work. 
| 8. Double the Quotient (viz. 119.) make 238, for a new 

Diviſor, then aſk, How oft 238 in 15775, ſtill the Units Place 
in the Reſolvend being reſerved) or, more briefly, How oft 2 
in 15 nſw. 6/times; which being placed in the, Quotient, as 
well as on the Right-hand- of the Diviſor, making it 2386: 
Then multiplying 2386 by 6, the Product (viz. 14316) bein 
placed under the laſt Dividual or Reſolvend (viz. 15775) = 
deduced therefrom, thete'rmatns 1459 ; to which bring down 
the 5th or laſt Period (viz. oo) make 145900, for the 4th or 
luaſt Refolvend, 2 „ 5:5: 5 

9. Then the Quotient (v:z. 1196) being doubled, make 2392 
for a new Diviſor: Then aſk, How oft 2392 may be had in 
= WE E 14+ na 145900 
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145900 (Mill reſerving the Units Place of the Reſolvend, as be- 
fore) or which is the ſame, How oft 2 in 14? Anſiu. 6 times; 
which being placed in the Quotient, as well as on the Right- 
band of the Diviſor, making it 23920 'Then multiplying 23926. 
by 6, the Product (viz. 143556) being placed under the laſt 
Dividual or Reſolvend (viz. 145900) and deducted therefrom, 
there remains 2344; which indicates that the Number given to 
be extracted, is a ſurd or irrational Number; and the Root 
thereof ſomewhat imperfeQ, ſeeing it is near equal to the Side of 
the Square ſought ; as by the Work appears. 
10. For Proof; Jet only the Products and laſt Remainder of 
the Operation, be particularly diſtinguiſhed from the reſt of the 
Figures, by ſome certain Sign or Character (namely x, as above) 
and then added together in the ſame Order as they ſtand; their 
Sum, for Proof, will be equal to the Number given to be ex- 
tracted; as in the Work; according to the 8th Step of the 
Rule, which ſee. | | : 9 


N. B. The Work and Explanation of the laft Example being duly 

obſerved, all others may likewiſe be as truly performed, regard 

| _ only had to the particular Steps of the Rule and its Ap- 
plication, . | 


OBSERVATIONS. 


I. The Reader may obſerve, that if Decimal Places in the 
Number given to be extracted happen to be odd: then, in or- 
der to Extraction, muſt one Cypher be annexed, in order to 
make them even; by which means, the Prick or Point will al- 
ways happen upon the Units Place of the integral Part, and 
the reſt proceeding orderly from the Right-hand to the Left, as 
above. 4.64 > 1 | 
II. In all ſurd or irrational Numbers given to be extracted, 
for each Pair of Cyphers or decimal Places found therein, you 
will likewiſe find ſo many ſingle Figures contained in the frac- 
tional Part of the Root: and tho? the more they are in Number 
the greater ExaQneſs, yet only two or three of them are. eſ- 
teemed ſufficiently exact in the way of Buſineſs, | 
III. When the Square-root-or Side of the Square-equal, is 
__ (as 2 for either round or ſquare Timber, _ _ 
arithmetical Performances may be accurately effected by Chap. II. 
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To find readily by Inſpeftion, or atherwiſe, the Inches, 
Parts, &c. contained in the decimal Parts of a 
Solid Foot. Or, which is the ſame, to convert or 
 Ehange the one into the other alternately, with all 
inmaginable Exatcineſs and Accuracy. 245 


1. HE decimal Parts of a Solid Foot may be readily valu- 
I ed, converted, or changed into duodecimal Terms of 
Inches, Parts, &c. by multiplying orderly the decimal Fraction 
iven, by 12, after the conciſeſt way, and that Product again 
12, if need be; cutting off from the Right-hand of each 
Product ( by a Point or Comma) ſo many decimal Places as are 
given in the Multiplicand; then will it follow, that the Increaſe 


ar overplus Figure or Figures, happening on the Left-hand of 


the Point, after the decimal Places are ſo cut off, will be orderly 
the Inches, Parts, &c. ſought; as in the following Example, 
%% 
2. When the Value of the decimal Parts of a Foot-ſolid is 

required by Inſpection only, you are firſt, for every half Foot, 

or five Tenths (viz. 5.) to reckon 6 Inches; and for every 
one Tenth (viz. 1.) ſuperior or inferior to the ſame, you are 

to reckon ſo many Inches and Quarter of Inches, each Quarter 
of an Inch containing 3 Parts. 2dly, For every 2, in the ſe- 
cond Place, add 1 Quarter or 3 Parts of an Inch: And this will 
not err a Quarter of an Inch un the Generality of Decimals, if 


- — 
. _ 1 
m any. 
| 


3. Having ſolid Inches given, they may immediately be con- 
verted or changed into decimal Parts equivalent, by annexing to 
their Right-hand 3 or 4 Cyphers, and dividing that Number, 
mentally, by 12; the Quotient (after a Point is prefixed on its 


Left-hand) is the decimal Parts ſought.—— 24, When ſolid 


Inches and Parts are given duodecimally, they may likewiſe be 
accurately reduced into decimal Parts equivalent, by multiply- 
ing the Inches given by 12; taking in the Parts; and (after 
Cypbers are annexed to their Right-hand, as before) dividing. 
that Number by 144, the Quotient with a Point on its Left- 
hand, is the decimal Parts deſired. 34ly, When there are 
three Names given duodecimally, viz. Inches, Parts, and Thirds, 
then having reduced them into the leaſt Name Tide) 
| | Irds 
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Thirds) as before; and annexing thereto Cyphers, as above 
and dividing that Number by 1728, the Quotient (with the 
Point prefixed) will be the decimal Parts required. FR 

A ſquare Piece of Timber or Stone, whoſe Solid-content is 
(decimally) 35.9375 Feet: To know duodeeimally the Solidity 
in Feet, Inches, and Parts, by the Pen, as well as by lap ig. wot 


Firſt, By the fen. 20 
* TY gs 


35.9375 Ry 

Xx 12 3 

Inch. 11.2500 tes 1 8 
, " 16 - "= * ; 

X 12 he's 


Parts 3.0000 


Sandy, By Inſpection : 
4 Rr Pts. BV. In. Pts. 
o to n= I 
2dh, .5 according to the Rule, is © 
3aly, 4 is 4 Inch. 4 qrs. or - - © 
4thly, .03 Ac. is 1gr.or - - 0 


O 
0 
0 


o Oo 


i 4 


3 
Sum 35:93 Cc. ./ OB 381 11: 3 5 fie 
„ eee et e een , Peg ene e 
„. ns Anſio. ir ir IS] 7 3017 ann 7 
115 een ii 290 He 418 ER 
| 11-1 Buplanation m Uh 565.4 645 
: 1. In the Example above you may obſerye, that the decimal 
5 Parts of a Solid- foot (viz. 9375) being giyen, they may (by 
; the Pen) be accurate" Peg r eB ene multiplying them 
G conciſely in one Line, by 12; and cutting off from the Right- 
d 
e 


A 


hand of the Product by a Point or Comma, fo many decimal 
aces as are found in 1n the Mukiplicand (viz. 4] then it fol 
\F lows, that the Figures on the Left-hand of the Point are Inches 
— (9% 11.) 24%, The four decimal Places remaining on the 
| Right-hand of the Point (viz. 2500) being again multiplied 
8 b as before; and the ſame Number of Places (biz. 4. 
t- J 12, as before; and the e Nu ces (iz. 4.) 
"4 being cut off, there appears on the Left-hand of the Point 3 
* 5 W Mun mT I RY Parts 


_ pens, that the firſt Figure on the Left- 
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ts more. Hence you may infer, that the exact Value of 
the decimal Parts given, are 11 Inches 3 Parts——The like 
is to be obſerved in all other 5 of this kind, according 
to the 1ſt Article of the Rule, which ſe. 


- - 2. By Inſpection only, from the fame Example, it appears, 


that the Solid-feet given, are the ſame without Alteration. 2dly, 
The Primes or Tens in the given Decimal (viz. 9) being valued 


according to the Rule, imply, that there are always 6 Inches to 


be reckoned for five Tenths (v:z. .5) and 4 Inches 4 qrs. more, 
or 5 Inches, for the four Tenths (viz. .4) 3d, The Figure 
in the 2d Place of the decimal Parts, towards the Left-hand 
(v:iz. . oz) imply, that for its Value there muſt be reckoned 
1 qr. of an Inch more, or 3 Parts; to be added to the reſt ; 
which make in the whole 11.3 Inches, for the complete Value 
of the decimal Parts given (viz. .9375) as before: See the ſe- 


„ 


cond Article of the Rule. hg 
| Example II. 


There is a Piece of Timber or Stone, whoſe Solid- content is 
found duodecimally to be 25 Feet, 5 Inches, 8 Parts, and 6 
Thirds: Fo know. the Solidity of the ſame decimally. 


F 
Aꝛſw. 25.47 569 +- 

According to the latter Part of the 3d Article of the Rule, let 
all the inferior Denominations given (viz. 5 Inches, 8 Parts, 
6 Thirds) be reduced into the leaſt Name mentioned (viz. 
Thirds) their Sum will be 822 Thirds; to which annex 5 Cy- 

ers, the Number will be 822.00000; which being divided 

1728, the Quotient, after a Point-prefixed (viz. .47569) is 
the decimal Parts ſought ; and conſequently, equal to 5 Inches 
8 Parts, and 6 Thirds; as above. N 


| OBsERvVATIONS ; 
1. In valuing the decimal Parts of a Solid-foot, or finding 


duodecimally, the Number of. Solid-inches, Parts, &c. that 


may be equal unto the decimal Fraction given, it oftentimes hap- 

Rand of the laſt decimal 
Fraction, after the Inches, Parts, &c. are orderly found, a- 
mount to either the Figure of 8 or 9; then, in ſuch Caſe, the 
Parts or Thirds, or any other Name that happens to be laſt 


found, muſt be augmented or increaſed. with Unity (vis. 1.) 
| that is, termed one more than it appears to be. 


2. In 
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2. In the 2d Artiele of the Rule you are likewife to obſerve, 
that when the Figure of the decimal Parts in the ad Place, hap- 
pen to be even, you are ways to take it juſt half, for ſo many 
Quartets, or 3 Parts of an Inch; but when otherwiſe odd, you 
may omit one (v. 1) and take half of the even Number re- 
maining, according to the Rule. 2 81, | 
3. Hence it may be obſerved, that the immediate writing 
down any Inches and Quartere, or Parts of an Inch, in the De- 
cimal of a Foot-ſolid,. is done ſa eaſily by the Rule above, that 
there need no other Example for Illuſtration. | | 


— _- 2 — — _ 


8 E C T, E. ; 


To find readily from the Table, by Inſpection only the 
ſolid Content of any ſquare or round Piece of Tim- 
ber, &c: for any Girt or Circumference from 2 
5. 8 Feet incluſively, whoſe 4th Part in Inches, &c, 
{according to Cuſtom} is the Side of the Square= 
equal ; aud conſequently, a 750 Dimenſon, a= 
greeable to the given Length in Feet and fractional 
Parts of a Ft. | 

X VL. E. 


1. NHE Mean-girt or Circumfetence — found, as be- 
before directed, let always one fourth Part of the ſame 
be taken in Inches, &c. which being found on the Top of che 
Table in its proper Column, guide your 8 firſt Co- 
lumn on the Left- hand, until you like wiſe find the given Length 
in Feet; then directly forward from thence to the Right - hand 
under the Title of the given Side in Inches, you will find in the 
Angle of meeting, the Solidity deſired in Feet and decimal Parts, 
which may immediately be converted into ſolid Inches, c. 
by 824. VIII. aſoregoinggg. 1 So 
2. When it happens that the given Length in Feet, found in 
the firſt Column on the Left-hand, is any Number under 40, and 
the given Side in Inches, &c. found on the Top of the Table, 
in any Number from 6 to 24 incluſively, then the Solid- content 
is found at once by InſpeQion only; but when on the contrary? 
the given Length in Feet happen to be any Number ſuperior to 
40; then adding unto the Solid-content firſt found, the Solid 12 
— e or 
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for the Number of Feet that is wanting in Length, their Sum 
for the ſame Side of the Square given in Inches, &c. is the com- 

plete Solidity deſired. S * 

3. If the Solid- content is required for any Number of Feet 
in Length, with the fractional Part of a Foot; then having 

found the Solidity for the integral Part, according to the iſt and 
2d Articles of the Rule above, let the Solid- content for 1 Foot, 
according to the given Side, be multiplied by the Numerator of 
the given Fraction in its leaſt Term, and the Product divided by 
the Denominator, the Quotient is decimally the Solidity for 
the fractional Part ſought; which being added unto the former, 
their Sum is the complete Solidity deſired. See Example 4. and 
its Explanation. 45 . 

Example I. 


I bere is a Piece of Timber or Stone 40 Feet long, and the 
Side of the Square is 19 4 Inches: What is the Solid- coinent 


of it? | | 
| Fr. Pts. „ Jn Pits $d:. 3 
Auſio. 108.3500 g 108: 4: 2: 5, Cc. 


Example II. 


Admit a ſquare or round Piece of Timber, Ec. hath for its 
Length 74 Feet; and the Side of the Square, equal to one-fourth 
Part of its Girt, is 214 Inches: To know the Solid-content. 
r : Fr. Pts. Fea In. Pts, 34s. 

'T 7; aw. 23k053=2n:v 7: 8 
ve Example III. 

How many Solid- feet is contained in that round Piece of 
Timber'or Stone, whoſe Length is 100 Feet, and the Side of 
the Square-equal only 7z Inches ? | e 

"44 8 "Fe. ::Bo. . Pei. . 4d 

Anſw. 39.067 =39:0:9:8 

- Suppoſe a Piece of Timber or Stone hath for its Length 174 
Feet, and the Side of the Square-equal 233 Inches ; To know 
the Solid-content. | | Een 


— 


Fr, P: Fr, In, Pr. 34s 
Anſw. 69.0397=69:0:5:8 
Explanation, 


In Example 1. you are to look on the Top of the Table for 
| the Side of the Square, equal to ; of the Girt or Cireumference; 
| 2 and 


S 
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and keep your Eye down the firſt Column on the Left-hand, till 
you find the given Length of the Piece in Feet (viz, 40) and 
over-againſt it in the Angle of meeting, ſtands: the Content of 
the Piece ſought in Feet and decimal Parts, vis. 108.3500, 
which being valued by Inſpection, according to Sec. VIII. it will 
be duodecimally 108 Feet, 4.2. Inches, 5 Thirds, &c. 

2. In Example 2. ther» is given for the Mean-girt or Side of 
the Square-equal 214 Inches, and 74 Feet for the complete 
Length: Now as the Table extends no farther than only 40 
Feet, you are firſt to find the Content for the ſaid Number (viz. 
40 Feet) whoſe Solidity is 125.4340 Feet; and then afterwards 
for the remaining Part of 74 Feet, the given Length (uix. 34 
Feet) whoſe Solidity is 106.6189 Feet : Hence the - complete 
Solidity ſought is found by Addition to be 232.0529 Feet; whoſe 
Value duodecimally, by Inſpection only, is 232 Feet, 7 Inches, 
8 Thirds. See the Work below, as well as the iſt and 2d Ar- 


_ ticles of the Rule above | 


7 / "RR. OO. 


Given Length 1 3 2 108.5150 f  Solidity. 


Sum or Anſwer 74 = 232.0529 


3. In Example 3. you have given for the Side of the Square- 
equal to 7 & Inches; which being found on the Top of the Table, 
as before; and the 40 Feet being Part of the given Length on 
the 1ſt Column on the Left-hand, the Solidity for the ſame is 
found to be 15.627 Feet; which being doubled, or rather twice 
ſet down, with the Solidity of 20 Feet more, found-in the ſame 
Column; becauſe twice 40, with the Addition of 20 more, 
make juſt 100 Feet, the given Length; the Sum of thoſe Par- 


ticulars in the whole, is 39.0675 Feet for the Solid-conteat: 
deſired. | | 
40 


Siren Length 3 40 
| 20 


15.6270 | 
15.6270 g Solidity. 
7.8130 AS. ; 
| „ | ——— Ft, In. Pts. 2dr. 
Sum or Anſwer = 100 =, 39.0670 = 39:0:9:8- 
4. In Example 4. there is given for the Side of the Square 
234 Inches, whoſe Solidity is required for 17 f Feet long; 
which by the Table may be accurately found, by finding, 1/7, 
The Solidity for the integral Part (viz. 17 Feet) the Content 
for the ſame will be 66.5915. Feet; to which, 24ly, There 
muſt be added 5 of one Solid foot, for the ſame Side of the 
Square (viz. 3.9171 Feet) which being multiplied by the given 
Ne merator (viz. 5) the Product is 19.5855 ; which being di- 
. e | | __ vided 


ven Denominator (via. 8) the Quotient is 2.4482, 
the Solidity fought for 5 of one Solid-Foot, according to the 
ſame Dimenſions given; which being added to the integral Part, 
viz. 66.5915 Feet) found as above their Sum, (viz. i 
is the complete Solidity deſired. See the 3d Article of the 
Rule above and the Work which follows. N 8 

1 Ft. = Pts. 

"hy: LETS 1x7 = O5.cor 12.47 
Given Length f 171 44282 J Solidity. = 
— — . B. Pts. 34. 
Sum or Anwer = 171 96.0397 = 69: 0: 5: 8 


_— 


To extend the Table, and render it ufeful in finding 
readily Solidities for all other Dimenſions whatſo- 
ever, beyond thoſe in the Table already expreſſed 
and diſcovered. _ 

| 2 JU; 4 ho | 
1. FT HEN it happens that a 4th Part of the Mean-girt 
or Circumference given, commonly termed the Side 
of the Square-equal, happen to exceed 24 Inches, the laſt tabu- 

Jar Dimenfion ; then, in this Caſe, it is needful to bring it with- 

in the Limits or Compaſs of the Table, by dividing the given 

Number in Inches and Quarter-inches, by 2; or otherwiſe, 

by 4 3 until the Quotient a to be leſs than 24 Inches, and 

conſequentiy, within the Limits'of-the Table; which being 
found on the Top thereof, and the given Length in Feet, in 
the firſt Column of the Left-hand ; then, in the Angle of meet - 
ing, you will find the Solidity for the ſaid Quotient or Dimen- 
ſion given; which being multiplied by the Square of that Num- 

ber you divided by, (viz. 4 or 16) the Product is (decimally) the 
true Solidity ſought ; which, by Inſpection only, may be duo- 
decimally expreſſed in Feet, Inches, Parts, c. according to 
$28. 8. which ſee. * cv | 
2. It ſometimes happens that a Diviſion of the 4th Part of 

the Girt given, or Side of the Square- equal by either 2 or 4, 

will not bring the Number of Inches and Quarter-inches, within 

the Limits or Compaſs of the Table; then, in this Caſe, it is 
needful to divide the ſame by 8; in order to find in the Quo- 

tient, the 8th Part of the given Side in Inches, &c. whoſe 8o- 

lidityFfor the given Length in Feet, &c, being found in the Table 

2 as 


1 
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as above directed; let it be multiplied by the Square of 8, the 
given Diviſor (viz. 64) the Produd is likewiſe (decimally) the 
true Solidity ſought the cuſtomary way, as above. 

3- When it happens that the Side of the Square given, is any 
Number leſs than 6 Inches, or half a Foot, and confequently, 
not comprehended in the Table; then, in this Caſe, the Sos 

lidity may be accurately found for any Number of Feet in 
Length, &c. by multiplying always the decimal Parts of a Foot 
correſponding to 1 Solid-inch (viz. .0069444, &c. by the 
Square of the given Side in Inch and Quarter Inches, an 4 
Product again by the given Length in Feet, &c.) the laſt Pro- 
duct is (decimally) the Solid- content ſougit, which may im- 
mediately be expreſſed duodecimally, in Feet, Inches, Parts, &c. 
according to 847. 8. which ſee. | | 


| | Example I. 2 | 
To know the Solidity of that Piece of Timber or Stone, 
whoſe 4th Part of its Mean-girt or Circumference, commonly 


termed the Side of the Square-equal, is 54 Inches, and its 


Length 37 Feet | 
* Fr, Pts. NN. = In. Fi 
Anſw. 1012.5200 = 1012 : 6: 3 fere; 
* Example IL N 160% 
Admit * or round Piece of Tmber or Stone hath for its 
Length 37 Feet, and the Side of the Square-equal 56 Inches: 
What Quantity of ſolid Timber or Stone does that Piece con- 
tain ? des ; 85 N EY 
Ft. Pts, Fi. In. Pts, - 
Anſw. 1484.0995 = 1484: 1: 3 wa” 


Example tt,” © 5 
Let the Mean- girth of a Piece of Timber be 33 Feet 4 Inches; 
4 tbereof is 100 Inches for the Side of the Square; and let the 
Length of the Piece be 84 Feet: How much ſolid Timber 
doth this Piece contain? ay Or nom Fx IR» 
"5, 239: -- yt i F. In. Pts. 3d. 
Anſw. 3833. 478 = 5833 5 8 0 


The Length of a Piece of Timber is 100 Feet long, and the 

Side of the Square 3 £ Inches: What is the Solid- content? 

wot | N. Pn. Fr, "bn. Pts. 36% 3 
Anſw. 7.335 7 4 0 3 
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j *. $4 
- » Explanation. © 


1. In Example 1. the 4th Part of the given Girth or Side of 
the Square equal, is 54 Inches ; which is a Dimenſion ſo great, 
that one half thereof (viz. 27 Inches) cannot be had in the 
Table; therefore, to bring it within the Compaſs of the tabu- 
Jary Dimenſions, I take only the 4th Part (viz. 13 & Inches) 
whole Solidity for the given Length (viz. 50 Feet) is found by 
the Table to be 63.2825 Feet; which being multiplied by 16, 
the Square of the Diviſor (v:z. 4) the Product (viz. 1012.5200 

cet) is the Solidity defired. Sce the iſt Article of the Rule 
Above. C An | : 

2. In Example 2. the Mean-girth, or Circumference given, 
appears to be 25 Feet 4 Inches, ; whoſe 4th Part, or Side of the 
Sgquare- equal is 6 Feet 4 Inches, or 76 Inches: Now ſeeing the 

th Part of 56 Inches is 195 which being found on the Top of 
the Table and the given Length in Feet (viz. 37) on the Left- 

Hand, you will find in the Angle of Meeting the Solidity agree- 
able to the fame ( viæ. 92.7562) which being multiplied by 16, 
the Square of the given Diviſor (viz, 4) the Product is 
1484. 099, for the complete Solidity ſought, as above, 

3. In Example 3. there is given for the Side of the Square- 
equal 8 Feet 4 Inches, or 100 Inches. Now ſeeing this Dimen- 
Hon is ſo very, great, that neither its Half, nor 4th Part can be 
Had in the Table; therefore, according to the 2d Article of the 
Rule its 8th Part muſt be taken (viz. 12 £ Inches) which being 
found on the Top of the Table, as before, and underneath in 
the ſame Column, and oppofite to the given Length (viz. 84 
Feet) on the Left-hand, is the Sum of the particular Solidities 
(viz. 91.148) according to the Method preſcribed in the 2d 
Article of that Rule in $e. 9. which being multiplied by 64, 
the Square of the given Diviſor (viz. 8) the Product is deci- 
mally the complete Solidity deſired (viz. 5833.47 20 Feet) or 
duodecimally, 38 33 Feet, 5.8 Inches, fere, &c, as above. 
. In Exumpli 4. chere is given for the 4th Part of the Mean- 
girth, or Circumference, known alſo by the Name of the Side of 
the Square-equal, only 3 7 Inches, (which isJefs than 6 Inches, 
the iſt tabulary Dimenſion: Therefore, I multiply decimally the 
Square of 325 Inches) viz. 10.5625 Inches) by the given 
Length in Feet-(v:z. 100) the Product is 1056. 2500 Feet; 
which being multiplied again by the fixed Number, being the 
decimal Parts of a Foot, correſponding to one Solid-inch (viz. 

0069444, &c.) the laſt Product (viz. 7.335 Feet, &c.) is the 

true Solidity ſought, whoſe Value, being expreffed duodecimally 

— 1 : is 
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js 7 Feet, 4 Inches, 3 Thirds. In like manner, may all other 


Examples be performed, whoſe given Side is leſs than 6 Inches. 
See the third Article of the Rule above. 


 OBps8ERVATIONS: 


- I. The Reader may obſerve, that this New Treatiſe of Solids 
is not only conciſe, but even conſpicuouſly remarkable for its 
Variety ; being it ſhews the Performance of Queſtions five man- 
ner of Ways, viz. 1/}. Vulgarly ; 24%, Decimally z 3d, Duo- 


decimally ; 4thly, Inftrumentally ; and 5thly, Tabularly, or by 


Inſpection: All of them agreeable to one another; in ſolving 


and proving Examples, Sc. with all imaginable Plainneſs and 


Exactneſs. 


III. It may be alſo obſerved, that both the true and cuſtomary 
way of meaſuring Timber and Stone, is likewiſe diſcuſſed and 


illuſtrated by proper Rules, Examples, Explanations, &c. with - 


a conciſe Method of changing alternately, the one into the 
other, by Analogy, or otherwiſe: As alſo, Reaſons why the 
cuſtomary way of meaſuring, though leſs exact, is more prac- 
tically uſed than the other. x 8 9 
III. The Table and Rules preceding, are ſo very excellent 
in their Uſe and Application, that they diſcover accurately, So- 


lidities for all manner of Dimenſions whatſoever, whether they - 
be greater or leſs than thoſe exhibited in the Table aforegoing; 
which had been farther confirmed by Geometrical Reaſon and 


Demonſtration, if Space and Time had fo permitted. 


IV. If the Smallneſs cf each Column in the Table had but | 


admitted of two or three decimal Places more in the Calcula- 
tion; then the Solution of each Example had attained to the 
go Perfection imaginable, eſpecially in all commenſurable 


uantities or Dimenſions given; but, r otherwiſe, the 
] 


Caleulation being confined to four decimal Places only, the 
Table, notwithſtanding that Defect, will readily and accurately 


diſcover Solidities in the way of Buſineſs, with all imaginable 


Plainneſs and Facility, without the Trouble of thoſe large and 
voluminous Tables now extant ; whoſe tedious Calculations 
duodecimally, in their many Degrees, Terms, and Denomina- 
tions, ſerve rather to amuſe than inſtruct. 
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ic x T. IX. . 
How the young Surveyor may methodically reduce 


is Solidities, &. into a Scheme, in order to prove 
and compare them with others. 


- 


E T the young Surveyor ſet down their Number and Di- 
menſions, as in the following Columns, and then find 
- theirContents, as already taught; and ſet that down againſt each 


Free, as under, according to the following Scheme. 
. | — | — - — ä — - 
The SCHEME. 20 
I IE n ag oro oa 
No. Sd Sg.] Length New Method. By Mr. Heppus. By Mr. Vorgas. 
Inches. | Far. Fr. Pts. | Fr. In. Pts Fi. I. P. 36. 
3 af; % 10 5 6250 F 7 8 5 7 60| 
| - "24 7205] 14 10.7191] 10 8 7 | 10 76 
31 15 11 17-1875] 47 2 1240 
„ 26 © | 40.095 46 8 4 | 46 840 
+ 16 | 24 | 42-6666] 42 8 o | 42 8 0 o 
| 2 | 16 |} 23 [40.8882 40 10 8 | o 10 8 © 
| 7 36 1 18 | 162.000 162 oO O 102 000 
82628 131.4402131 5 4 [131 540| 
r 3-3 TI9F-+5.5-0 
1635 | 30 | 255-2100 255 2 0 1255 260 
by 1 4 | Coral 825.8946 825 10 7 825 10 7 6 
t bo : F. J. Pa3ds} N Va | 
1 „„ ts WY 825:10:8:9| | | : | 


N. B. The Reader, upon due Examination, will find the particu- 
4 lar Contents of this Scheme, fo. agr:eable to the Tables ee 
from which they are abſtra#ted, as well as the Perfermance by 
the Pen only, that the Difference between one another, is within 
leſs than ooo Parts of an Inch; which is ſo incenſiderable in 
the way of Buſineſs, that it is not worthy Obſervation. 


, | S Ec r. 
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8 1 C 1. XII. 250 
Aninadvuerſions upon the whole ; ſhewing, briefly, the 
Nature and Quality of the Subject: Recommended 
to the Public for the due Encouragement of Au- 
Thors, according to their ſeveral Abilities and Qua- 
lifications. e 5 \ 


I; peruſing ſeveral Treatiſes upon Solids, tabularl 


« 


oo 


that neither of them are unwort y of Eſteem, with regard to 

their ſeveral Methods, &c. but their endeavouring to raiſe them- 
ſelves a Name or Character, by way of Reflection or Diſparage- 
ment, ſeem to me, no ways honourable; eſpecially when we 
conſider, that no Perfon profeſſing any of the liberal Arts and 
Sciences, and appearing in Print, ought to be lighted for his 
Labours and good Intention to the Public, provided his Works 
appear to be truly genuine; though, perhaps, not with that 
Fineneſs of Stile and Aptneſs of Expreſſion as ſome others; yet, 
nevertheleſs, I ſay, this Author may juſtly claim from the Public, 
not only the Fruit of his Labours, but even alſo due Eſteem. and 
Reſpect, ſeeing no man can act beyond the Talent he poſſeſſes. 
From theſe Conſiderations, we may rationally infer, that 
when Epiſtles to Books of this Nature conſiſt of cringing Apo- 

logies, and frivolous Excuſes, they are ſo far from augmentii 
the Credit and Worth of the Author, that they are rather the 
means of diminiſhing his Character; ſeeing, in the Judgment of 
the Learned, nothing can appear more abſurd, impertinent, and 
uſeleſs, than Self-encomiums of this kind, to any thing that is 
valuable; For if the Author has inſerted nothing but what is 
true and genuine, and has advanced ſomething new, it cannot 
be denied, but that the Obligation is due to him from the Pub- 
lic, and not the contrary, as ſuch Epiſtles ſeem to imply. I am 
ſure, in all Caſes of perſonal Information, the Learner always 
looks on himſelf obliged to the Teacher, not the Teacher or 
Tutor to the Learner ; and why this Method of conveying uſe- 
ful Knowledge by Books, ſhould not be the ſame, is altogether 
unaccountable ; eſpecially if it 'be conſidered, that the com- 
municating any Secret by the Prefs,. is a way abundantly more 
generous ; becauſe more univerſally uſeful, not only to the Au- 
thor's moſt intimate Friends, but even likewiſe to many others, 

that are entirely remote from his Knowledge or AT 
| , now 


performedy, || 
particularly thoſe of Mr. Hoppus and Mr. Worgan, I ig 11 


650 N only uſual, 
I know in moſt Preface: or Introduction, it is not only uſual, 


- Much leſs can the greateſt of Performances be honourably ſup- 
ted by flandering or defaming thoſe of others; ſeeing he muſt 
deeds be fooliſh that brags much, either what he will do, or 


* 


what he has done: For if what he ſpeaks of fall not out ac- 
cordingly, then will the world mock him with Derifion and 
Scorn ; but if otherwiſe, he ſhall at beſt be reputed a vain-glorious 
Boaſter and unwiſe ; beſides, it is intirely needleſs, becauſe every 
Work proves itſelf effectually, to be either worthy or unworthy, 
As concerning the Errors of the Preſs, there are few Books 
wholly exempt from them, in a greater or leſs Degree; and an 
Author has hard Meaſure, if his Work is condemned on their 
Account; but where there are no other Faults, there are ſome 
(judicious Readers, as hex fancy themſelves) who for the ſake 
of the Deficiency or Superfluity of a Letter, Figure, or Comma, 
will (like hungry Curs over their Viands) ſnarl ; though at the 
ſame time, they are repleniſhing their empty Pericranies, with 
the plentiful Crops of the Author's Induſtry, which they are 
ſcarce apprehenſive enough to underſtand, much leſs to correct 
or amend. _ | | 
I am alſo apprehenſive, I ſhal! be blamed by ſome for pre- 
ſcribing to the Practitioner, the Knowledge and Uſe, not only 
of the Decimal Table, newly calculated, but even alſo, certain 
Parts of Vulgar and Decimal Arithmetic ; eſpecially, ſo far as 
only the four initiating Rules, with the Extraction of the Square- 
root, as the beſt Introduction to Subjects of this kind; ſeeing, 
when once learned, the young Surveyor may proceed with 
Boldneſs, Certainty, and Expedition, when he is thereby en- 
abled to examine and correct Tables of this kind, as above, by 
reaſon they may be ſubject to the Errors of the Preſs, as before 
hinted; which ſeem to be the only Cauſe, why the ingenious 
Author of the Book, entitled, Surveying Improved, &c. has be- 
gun that Eſſay with a ſhort Syſtem of Arithmetic ; to which is 
here annexed the Extraction of the Square-root, and its Uſe, 
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in finding accurately (without the Trouble of tedious Tables, | 
Sc.) the Superficies of Ends or Squares of Timber, &c. whoſe * 
Sides are unequal; by which means, the Geometrical-mean 
between any two Sides, Ends, or Bales given, may be found 
with leſs Trouble and more certainty, than by any duodecimal 
% ᷑= (/// OD Cn CE 
As concerning Objections being made againſt this new Table, 
decimally performed, they can be of no Validity; ſeeing its Ve- 
racity is undeniably evident, and its Conſtruction, as well as 
Application, ſupported with the greateſt Reaſon and Demonſtra- | 
tion; which ſhews that Solidities of this kind, may be readily i 
found with all imaginable Exactneſs and Accuracy, as well as | 
Plainneſs and Facility ; ſeeing the decimal Parts of any ache, 
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content may be immediately expreſſed duodecimally, in Inches, 

Parts, &c. by InſpeQion only; and, as ſuch, muſt be abundant- 

ly preferable to Duodecimal e which contain ſo many 

troubleſome Names or Denominations ; eſpecially, when we 

eonſider that there is not, nor can be any Fraction invented ſo 
eaſy to work as the Decimal, becauſe ſo like an intire Number, { 

for there is the ſame Increaſe of the Places and Values in theſe, i 
| = > Integers, appearing even from the Nature of the Table 

N | 

In brief, though I believe this Eſſay to be the only one of this 

kind extant, with regard to its Extenſiveneſs and Completeneſs, 

as well as Variety and Conciſeneſs ; yet I ſhall readily yield the 

Laurel to any Author, that ſhall happen to improve the ſame, | 

by ſomething more excellent of his own ; ſeeing Emulation in 

Arts and Sciences is no ways to be contemned, when they ge- 

nerouſly and honourably act, without Slight and Diſparage- 

ment to any of their Inferiors, who may happily give them an : 

Idea or Apprehenſion of the ſame: Therefore, hope that this f 

(at leaſt) may be the means to incite, without Slight or Reflec- 

tion, a more ingenious Pen, in order to the farther cultivating 

and improving ſo uſeful a Part of Learning. | 

' Having thus far, for the Satisfaction of my Reader, ſhewn | 

the Nature and Quality of this Subject, with regard to the eſ- | 

HEM Parts, I ſhall now intirely leave it to the Cenſure of the | 

Public; not doubting, but if worthy, it will meet with the Ap- _ 

probation of the Impartial and Judicious ; but if otherwiſe, nei- 

ther of them nor I can reaſonably be its Advocate: However, I 

ſhall never be inclinable to build myſelf a Reputation on the | 

Ruin of others; ſeeing a Jewel of an intrinſic Value, after Pro- 

bation, will naturally and advantageouſly ſhew itſelf. 
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To conclude, if this new and conciſe Table, with its Uſe 
| and Application, illuftrated by Propoſitions, Rules, Examples, 
ec. ſhould happily meet with due Encouragement from the 
Public, it will be no ſmall Satisfaction to the Author hereof, 
| who (next unto Heaven) aims principally at the Promotion of 
Trade and Commerce, as well as that of Arts and Sciences, 


according to the utmoſt Ability of, 


Yours, &c. 


W. Hume. 
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